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conserves farmers’ time and energy, promoting better 
soil and water management. With Case Eagle Hitch 
Tractors and matching mounted implements takes but 
minute hitch right from the tractor seat; takes but 
moment adjust working depth. Break-Away Contour 
Plow (above) turns uniform, even-width furrows con- 


tour curves—makes contour plowing more practical. 


uncouples, undamaged, when hits stump stone. Lifted 
hydraulic power, skips over waterways without 
scratching sod. Other Case Eagle Hitch Implements are 
equally advanced concept and function. 


Eagle Hitch Implements include this lift- 
type springtooth harrow. touch the 
hydraulic control shakes out trash lifts 
clear travel without contact. Ask for Eagle 
Hitch Implement Catalog—also for “Visual 
Aids Modern Farming.” catalogs films, 
charts, and other educational items—all avail- 
able instructors, classes groups request 
through any Case dealer branch house. 
Case Co., Racine, Wis. 
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the SHOT-PE 


Look for the distinguish- 


ing darkened rollers. 
Thousands of tiny steel balls 
hammer the metal—"‘cold work” 
each roller... pay off in extra 
fatigue life... added ability to 
withstand shock and impact. 


your roller chain extra life! 


One the extra-wear features you 
get with every LINK-BELT Roller Chain 


engineers and metallurgists 
chain life. just one the engineering extras 
you get with Link-Belt Precision Steel Roller Chain. 
Another exclusive lock-type bushing. 


Remember, too, rigid material selection 
and controlled heat treating assure chain uniformity 
weak members. 

Link-Belt builds complete line roller chain— 
single multiple widths through pitch; 
and double pitch, through 3”. Submit your chain 


problems the Link-Belt office near you. 


ENED rollers that give 


Lock-type bushings 
increase ability withstand 
severe operating conditions 


Precision Steel Roller Chain 


A special manufacturing process securely 
locks the inside sidebars the bushing, COMPANY: hicago Indian- 
preventing lateral movement of the side- apolis 6, Philadelphia 40, Auanta, Hous- 
bars and eliminating a common cause of ton 1, Minneapolis 5, San Francisco 24, 
I Angeles 43, Seattle 4, Toronto &, 
stiff chains. This Link-Belt development Attics} Sydney (Australie) 

G is applied on roller chains through 1 Offices, Factory Branch Stores and Distribu 
No partial bearing here pitch and double pitch roller chains tors in Principal Cities. 12,698 
—bushing fits securely through pitch 
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Bethlehem Soft-Center 
Steel is actually three 
layers of steel. Resilient 
core absorbs shocks on 
hard, outside layers. 
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Tillage tools can take day-afterday punishment, even 


rocky, rooty soils, when made from shapes cut from 
Bethlehem Soft-Center Steel. 

This special steel has soft, resilient core which cushions 
the hard, outside layers from jarring bumps. actual use, 
these top and bottom layers— made tough, 
steel—develop polish, enabling the tool 
break the ground rapidly without excessive caking. 

Bethlehem Steel economical, for two 
reasons. First, will stand under long, rough service. 
Second, its excellent machining properties mean that any 
cold fabrication required can done easily your shop. 
more, Bethlehem Formed Shapes made 
from this steel reach you accurately sheared to pattern. 
Since waste, you pay freight charges for only 
the steel you use. 

Complete information? The nearest Bethlehem sales 
will glad supply it! write Bethlehem, Pa. 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Stee! Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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This Pair Makes Engines Run Better 


sealing the cooling system, the Eaton pressure 
relief cap causes small amount vapor pres- 
sure build up, raising the boiling point the 
coolant. This permits engines operate 
more eflicient and more economical temperature 


rang 


without boiling away water anti-freeze; 
provides for smoother engine performance, 
better quicker warm-up, improved 


heater operation, 


The Eaton pressure relief cap safeguard 
against loss coolant through either surge 
evaporation, This extremely important where 


water is searee or where the constant addition of 


water tends build alkaline deposits the 
system. With sealed cooling system vehicles can 
designed with smaller radiators consider- 
able saving cost. 


Eaton offers the advantage single source 
supply for pressure cap and filler neck re- 
quirements; eliminates 
assures positive mating cap and neck; saves 
engineering and purchasing contact time. Eaton 
engineers will welcome opportunity work 
with you developing the most efficient and 
economical closure—standard pressure type— 
for your cooling systems. 


EATON MANUFACTURING COMPANY 
CLEVELAND, OLWLO 
STAMPING DIVISION: Detroit Office, 18001 James Couzens Highway, Detroit 35, Michigan 


ORIGINATORS THE BAYONET-TYPE CAP AND FILLER-NECK 
FOR PRESSURIZED COOLING SYSTEMS 
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NEW SOLAR BARN at the 
Dairy Breeding Research 
Center, Pennsylvania State 
College has large Thermo- 
pane windows facing south 
bring winter sun. The 
overhang shades the win- 
dows from the summer sun. 


WINTER 


photo taken December 22 


SUMMER 


photo taken August 31 


HOW TURN SUNLIGHT 


With solar farm building architecture you can bring 
the winter sun keep interiors warmer and drier— 
for better animal health and production. And you can 
shade out the summer sun. 

This barn shows how. employs three basic prin- 
ciples good solar barn design: 

Large windows face south admit warm sun- 
shine winter. 

The windows are glazed with in- 
sulating glass. Thermopane helps keep more warmth 
inside, especially cold nights. With warmer air, 
the ventilating system better able carry off mois- 
ture and maintain drier interior. 

Notice the roof overhang lets the low winter sun 
enter through the big windows, but shades them from 
the high summer sun. summer, Thermopane helps 
insulate against extreme outdoor heat. 

new Farm Thermopane, designed help 
you glaze service buildings lower cost. made 
with the same time-proved, metal-to-glass Bondermetic 
Seal* that has proved itself more than 2,500,000 
Thermopane units. 
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has blanket air between the two panes. 
But made with heavy sheet glass thick), not 
plate glass. Hence, costs less. comes three 
units (for ventilating sash) are available low-cost, 
double-strength window glass and have air space. 

With these two types Thermopane, you can 
provide excellent window insulation for all types 
farm service buildings—with without forced ven- 
tilation. Thermopane sold glass and building 


supply distributors and dealers. Mail the coupon for 
full information. 


FREE FOLDER 


“IMPROVED FARM 
BUILDING DAYLIGHTING’’ 


Libbey-Owens-Ford Glass Co. 
1872 Nicholas Toledo Ohio 


Please send me a free copy of “improved Farm Build- 
ing Daylighting”. 


Nome 


PLEASE PRINT 


Address 
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FOR DEPENDABILITY THE FIELD... 
USE THE REVOLUTIONARY 


Photos courtesy Massey-Harris 


Harris self-propelled corn picker serves both clutch 
transmission, giving positively controlled speeds with 
only change gears the 2-speed gearbox. 


This ingenious Double installation the Massey- 


>. 
5 


your variable speed 
traction propulsion drives! 


Investigate the new Dayton Double Cog-Belt 
—and you'll see why say it’s the closest 
approach yet the theoretically perfect belt 
for variable speed drives! Its neutral axis 
thin possible—to offer very little resist- 
ance bending. Yet the cogs top and 
bottom give great transverse rigidity. 
lighter weight, reducing centrifugal forces 
radiant surface dissipate heat. 


What does this mean the field, when you 
put Double Cog-Belts farm implement 
variable speed drives? means more accurate 
speed control, because the rigid, constant 
belt cross section. And means longer belt 
less power loss the greater load 


Investigate this new, patented Double Cog- 
Belt for your variable speed drives. See for 
yourself how much better is! Dayton Double 
Cog-Belts are available from leading farm 
equipment manufacturers, from The Day- 
ton Rubber Company, Agricultural Original 
Equipment Division, 1009 Washington 
Chicago, 


Since /905 
EQUIPMENT 


AGRICULTURAL ORIGINAL 
DAYTON RUBBER 
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Forage Harvester. 


Massey-Harris Company, utilizes the many design, sales, and 
performance advantages Morse Power Transmission Products its fine 


line farm machinery. Above: economical, trouble-free Massey-Harris 


Here’s how you gain when you 
choose Morse Power Transmission Products 


Your machinery, from the 
design and planning stage final field 
performance your hands, 
benefits endless ways from Morse 
Power 
what gains you make when you specify 


Mor se. 


You gain design advantages. You 
reduce weight, bulk, save space. 


You reinforce your claims eco- 


nomical, dependable machinery 
operation. You provide power 
transmission products designed 
and built reduce the annoyance 


and cost downtime your 
customers, 


You stay within budget confines 
while improving the quality 
your components. 


You add valid sales points for your 
dealers work with. 


Whether your requirements call for 
extra-life Morse Roller Chains, eco- 
nomical Morse Double-Pitch Roller 
Chains, precision-cut Morse Sprockets, 
versatile Morse Morflex Couplings, 
write today. We'll glad furnish 
details for any application you have 
mind. 


PT; Morse means Power Transmission 


MORSE CHAIN COMPANY 
Detroit 10, Michigan 


Dept. 352 


7601 Central Ave. 
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These and other manufacturers of hundreds 
of thousands of fine farm machines use Morse 
Power Transmission Products: 


Allis-Chalmers Manufacturing Company 
J. 1. Case Company 
Cockshutt Farm Equipment, Limited 


Deere & Company 

International Harvester Company 
Massey-Harris Company 
Massey-Harris Company. Limited 
Minneapolis-Moline Company 
New Holland Machine Company 
The Oliver Corporation 
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THIS ENVELOPE CONTAINS 


Full Scale and Half Scale 
Line DRAWINGS 


MECHANICS 
Roller Bearing 
UNIVERSAL JOINTS 


for 


INDUSTRIAL 


Applications 


TO HELP YOU MAKE QUICK, 
EASY and ACCURATE TRACINGS 


SEND FOR 
YOUR COPY 


MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner @ 2046 Harrison Avenue, Rockford, Illinois 


For Cars Trucks Tractors Farm implements Road Machinery 
Aircraft Tanks Busses and Equipment 
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MORE THAN 
MEETS YOUR EYE 


You see here just the standard attach- 
ments the complete line Rex” Steel De- 
tachable Chains for agricultural machinery. 
These are the ones most commonly used and 
will for many your applications. 
But there are more available than your 
The complete Rex Line includes many 
standard attachments not illustrated here. 
Not always, know, will 
attachment the job right. Although 
advisable select standard attachment 
wherever possible the interests cost, 
availability and replacement, you have 
special problem where standard attachment 


will not the job, will glad give 
you all the help you need. 

The same high quality that has been built 
into Rex Cast and Steel Chains for years 
makes possible for you specify Rex Steel 
Detachable Chains with every confidence 
highest quality, proper design and lowest cost. 

Our Field Sales Engineers will glad 
work with you any your chain problems. 
Their many years chain engineering expe- 
rience are yours for the asking. For all the 
facts, call our nearest office write for our 
latest steel detachable folder. Chain Belt Co., 
4680 Greenfield Ave., Milwaukee Wis. 


Serving the Agricultural Industry for Over Years 


MILWAUKEE 


Cleveland Dallas Denver Detroit Paso Houston Indianapolis Jackson- 
Minneapolis New York Philadelphia Pittsburgh Portland, Oregon Spring- 
field, Mass. St. Salt Lake City San Francisco Seattle Tulsa Worcester 


Distributors principal cities the United States and abroad. 
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Here’s The great new 
Chrysler V-8 Industrial Engine com- 
pletely new V-8 design. This engine 
embodies more desirable characteristics 
than ever before offered Industrial 
engine users. 

Hemispherical Combustion Chamber provides 
cent more horsepower, per cent 
higher torque. increases displacement only 
3.2 per cent,* yet develops more power for 
displacement than any comparable engine 
Industrial use. today’s most nearly 
perfect combustion chamber! allowed many 
desirable changes design—most im- 
portant which are larger and wider spaced 
valves and intake and exhaust 
porting. 

Centered Spark Plugs provide shorter flame 
travel through fuel. You get greater power 
from the same amount fuel; easier, faster 
starting, plus less carbon deposit 
chamber, adding years engine life. 
spaced. They operate cooler, eliminating pre- 
ignition. ingenious valve arrangement 
permits gravity flow the fuel and air mix- 
ture into intake and out exhaust ports— 
practically eliminates back pressure. 

Cooling due less heat 
rejection the combustion chamber. More 
heat turned power. More coolant flows 
around valves and bore. Water jacket com- 
pletely surrounds eylinder. With coolant 
this new engine has better cooling more 
compact, efficient, over-all cooling system! 
These are only few the important de- 
There are many more. These engines 
will give you whole new conception 
Industrial power. Ask Chrysler Industrial 
Engine Dealer explain their advantages 
your jobs, write direct for full 
information. Marine and Industrial Engine Divi- 
sion, Chrysler Corporation, 12200 Jefferson 
Ave., Detroit 31, Michigan. 


\ IND-20 


Cutewey view of 
dome-shaped com- 
bustion chamber, 
centered plug and 
overhead lateral 
valve arrangement. 
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Why “total engineering” screw conveyors 
means better performance for your machines 


LINK-BELT conveyor screws and 
components are engineered 

give you the right screw conveyor 

for your particular needs 


are many important factors 
conveyor screw construction thar 
must correlated give you top screw 
conveyor efficiency. why Link- 
why Link-Belt conveyor screws 
are first choice many leading de- 
signers. 

Consider broad experience 
building conveyor screws for every 
type farm machinery. And, remem- 
ber, makes all types and sizes 
components—can give you the ones 
that exactly match your requirements. 

For any auger screw conveyor ap- 
plications your farm machinery, call 
the Link-Belt office near you for com- 
plete information. 


Screw Conveyor and Roller Bear- 
ings help give the Portable Feed Mill, manu- 
factured by The N. P. Bowsher Co., South 
Bend, high capacity with low power 
requirements. 


LINK-BELT builds 

augers and screw 
conveyors for many 
farm machines. 


Post hole 
diggers 


Combines 


Grain 


SCREW CONVEYORS 
Af | — A Forage blowers LINK-BELT COMPANY: Chicago 9, Indianapolis 
arvesters 


6, Philadelphia 40, Atlanta, Houston 1, Minneap 
olis 5, San Francisco 24, Los Angeles 44, Seattle 
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4, Toromo 8, Springs (South Africa), Sydney 
(Australia) Offices in principal cities. 
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Spreaders 


New source plastics 


for the automotive 


United States Rubber Company 


Chicago Die Mold plant 


This modern new plant houses the productive 
facilities and personnel for wider ex- 
into the field plastics, the form 
moldings, extrusions and fabrications. 

For the automotive industry, this plant will 
produce plastics molded injection and com- 
pression (transfer plunger). has its own 
mold facilities. The equipment 
the most advanced type. and the engineers 
have their command the great research stock- 
piles the United States Rubber Company. 
This Chicago Die Mold Plant will supplement 
the plant and laboratory Fort Wayne 
serving the automotive industry. 


PRODUCTS OF 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION ROCKEFELLER CENTER, NEW YORK 20, 


One the Plunger Transfer and Compression 
presses U.S. new Chicago Die Mold Plant. 


This the newest unit the 
nationwide chain plants and 
laboratories which comprises 
United States Rubber Company. 


Other equipment the plant includes Injection 
Machines, with controlled mold temperatures. 
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capacity 
and longer life 


meet the exacting requirements today’s 
farm tractor engines, Eaton has developed 
special foundry facilities produce chilled- 
face tappets with essential hardness and wear- 
resistant characteristics. Eaton offers volume- 
produced, volume-priced tappets capable 
carrying excessively high loads. 

From the ladle final inspection, the wear- 
resistant hardness the face and the over-all 
quality Eaton tappets are guarded precise 
metallurgical control. 


EATON MANUFACTURING COMPANY 
General Offices: CLEVELAND, OHIO 
SAGINAW DIVISION: 9771 FRENCH ROAD DETROIT 13, MICHIGAN 
PRODUCTS: Sodium Cooled, Poppet, and Free Valves Tappets Hydraulic Valve Lifters Valve Seat Jet 
Engine Parts Rotor Pumps Motor Truck Axles Permanent Mold Gray Castings Heater-Defroster Units® Snap Rings 
Springtites Spring Washers Cold Drawn Steel Stampings® Leaf and Coil Springs* Dynamatic Drives, Brakes, Dynamometers 
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Salt Service 


Groton, 


depends 


for quick 


salt delivery 


Photo courtesy Highway 


Mr. Ettinger, president Industrial Salt Service, 
Groton, Y., has this say about STOW flexible shafting. 


“We thought you might like know how pleased are 
with the performance your flexible shafting our rock 
salt delivery units. you know, had real maintenance 
problem with the method previously used. 


the four years since have equipped our trucks with your 
power drive shaft, have never had breakdown delay due 
flexible shaft more, the only maintenance 
have had perform the shafting, was routine 


Performance like that cuts costs, speeds service, keeps cus- 
tomers happy. Why not consult with STOW engineers 
your power transmission problems. 


Write today for your FREE 
Torque Calculator and Bulletin 
515 containing complete data 
STOW flexible shafting. 
obligation, of course. 


4 
DEPENDABLE PERFORMANCE 
| 
| 
First flexible shafting since 1885 
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Pioneered 
perfected 
Aetna, the T-Type 

Bearing the Na- 
No. 
ing for the clutch 
release position. 


equipment 
more than half the 
highway” mobile vehicles built today. Add 
this 18-year leadership its match- 
less traditional practice 
cooperative research and engineering 
quality control methods and 
skill and you have every significant 


reason why Aetna the recognized source the world’s 
finest clutch release bearings. Aetna Ball and Roller Bear- 
ing Company, 4600 Avenue, Chicago 


T-TYPE CLUTCH RELEASE BEARINGS 
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Brakes 
and built 


The Bendix heavy-duty farm tractor brake 
has powerful and positive holding action 
both forward and reverse. Rugged design 
assures uniform performance day after day, 


under the most severe field and road work. 


PRODUCTS 
DIVISION 


Bendix International Division, 72 Fifth Ave, New York 13, N.Y. * Canadian Sales: Bendix-Eclipse of Canada, Ltd., Windsor, Ontario, Canada 


for Farm Tractors 


engineered for the hard going field and road work. 
Tractor manufacturers—as well automobile and 
truck manufacturers—look Bendix braking head- 
quarters for their industry. 

Backed matchless research and manufacturing 
farm tractor brakes combine heary- 


duty performance with extreme dependability—and 
the lowest possible cost. Let Bendix farm tractor brake 
engineers help solve your brake problems. 
rite for complete information. 


AVIATION COMPORATION 


EXPORT SALES: 
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that equipment involved accident may dangerous. 
These are two good reasons why you should talk farm safety. 
Make sure customers know how operate new equip- 
ment. Point out safety devices. Remind farmers that careless 
operation makes any machine dangerous, that thoughtless- 
ness partly blame nearly accidents. 


Good luck usually good housekeeping. Every year 
thousands farmers are injured falls. Slipping 
corn cob stepping into hog wallow breaks arms and 
legs just surely tumbling from ladder. farmer 
using his McCormick Farmall tractor equipped with level- 
ing and grading blade tidy feed lot. Reducing haz- 
ards reduces farm accidents. 


Proper maintenance better than foot. 
Frequent stops for adjustment repair often anger opera- 
tors—tempt them take needless chances. Your pre-season 
Service can head off most these accident- 
breeding irritations. Here’s serviceman installing 
McCormick corn picker new device for adjusting snap- 
ping rolls from the tractor seat. 


Motor Trucks .. . Crawler Tractors and Power Units 
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Observe Farm Safety Week—July 20-26. Help your customers think safety every week ‘on the farm. 


INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in use — McCormick Farm Equipment and Farmall Tractors 
Refrigerators and Freezers — General Office, Chicago 1, Illinois 


Safe work habits beat four-leaf clover. Safety 
important factor the design McCormick farm equip- 
ment. machine, however, safer than its operator. 
why you should constantly remind farmers keep 
safety shields place; stop machines for lubrication; and 
observe all the other safety precautions listed the 
CAREFUL” tag McCormick machines carry. 


CARE! 


—on implements doing new jobs 
power delivered through 


BLOOD BROTHERS Universal Joints 


Many improvements haymaking implements are refinements old tools 

t New Holl lel shown | e! 

\ ol etl The re Ir, ; 

ot \ t StOCh { better returns for 


farm implements, Blood Brothers Universal Joints 
used than all other makes combined. 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


GRICULTURAL UNIVERSAL JOINTS 


Division Standard Steel Spring Company Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 
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EDITORIAL 


Engineering Against Human 
ARMING is well and untavorably known to be one of the 
world’s most hazardous occupations. One of the circun 
stances farm hazards apparently the wide 
variety of work done by many farmers. A part of their work 
is daily routine in which overtamiliarity may lead to accidents 
Another part is occasional or new work in which lack of 
acquaintance with the hazards involved contributes to loss of 
lite and limt 

In connection with these special jobs farmers often have 
occasion or temptation to temporize and resort to expedients 
man power, equipment and methods, balancing unknown 
risks against the possibility of getting a job out of the way 
q uckly and at minimum cost 

tarmer may have work alone two three-man 
job, may occasion have dangerous surplus willing 
volunteer help not well-trained for the job or practiced in 
working team. deals varying intervals with high 
tonnage wind, water, gravity and velocity forces; position, 
enclosure, obstruction, balance, footing and 
dangerous pressures, chemicals, explosives, animals, 
chines, overhead loads, and lethal combinations electrical 
amperage and voltage. Due economic pressures, special 
interests other circumstances the equipment with which 
deals with these hazards may be poorly suited to the job, or 
inadequately maintained 


Much of this time he may be working with no technical 
help on the spot, only the sketchiest instruction on unfamuliar 
matters, and previous contact, direct indirect, 
with any farm safety specialist 

the same time his mind may occupied with meeting 
various biological other operating requirements for 
production, with marketing, management, personal prob 
lems. As a matter of fact, many farm accidents commonly 


ascribed to carelessness might more accurately be described as 
due to preoccupation 

It is these circumstances, we submit, that are largely re 
sponsible for the high farm accident toll. We find little evi 
dence that farmers class are more negligent careless 
with their own safety and that others, than are proprietors 
and operators of other forms of business using the same num- 
ber of workers per production unit 

There are simply too many different things for a farmer 
careful about! faces number hazards and con 
peting demands upon his attention, simultaneously quick 
succession, which often exceeds the human capacity for con 
centration 


result, not only the lunatic fringe unconscion 
ably careless farmers who are getting hurt. Victims of serious 
farm accidents include far too large number normally 
careful, intelligent, and highly desirable citizens 

That makes it specially gratifying to note the emphasis on 
engineering against human the article, 
titled “Progress Toward Greater Safety pub 
lished elsewhere this tssue. Anything which engineering can 
do to reduce hazards for the most careless farmer wall also 
reduce hazards for the normally careful farmer, and enable 
him to concentrate more etfectively on remaining hazards and 
productive work 


Increasing farm safety involves agricultural engineering. 
involves dealing with combinations physical 
realities the capacities and limitations the human 
mechanism, and the 


ments and farm work 


litions encountered in farm environ 


Enough has been accomplished strongly suggest further 
opportunities in the engineering approach to farm safety by 
design and development of additional foolproof features, more 
safeguards and warning devices, improved farm operation 
methods, analysis accident records, and safety education 


material based further engineering analysis 


Farm safety provides opportunity to work toward well 


est 


the conser natural resources. The 


servation prevention ts obvious 


servation n required to prevent acct 


dents is less obvious but also important 


Industry’s New Stake Engineering 
Education 
T THE Industry-Research Conference held in East Lansing, 
May 12-14, three executives of the farm machinery in 
dustry were discussing the current shortage of engineers. Four 
opinions the reason tor the shortage were expressed 
The responsibilities world leadership thrust upon 
during and since World War were magnitude not 
fully con prehended by our political, educational, and indus 
trial leaders. This situation has been demanding of scientific 
and technically trained personnel, including engineers, 
extent not anticipated by those in authority 


2 Too many engineers fully qualified for technical depart 
ments have been allowed to drift into sales, sales promotion, 
and general administrative assignments. An ever-increasing 
number are being drafted from technical duties to perform in 
executive capacities 

3 In the past a significant proportion of engineers have 
been developed trom the ranks of labor. Starting as lads with 
out experience, it was possible for many, through self-improve 
ment and application, both on and off the job, to qualify for 
positions of responsibility in engineering departments. Under 
present restrictions incidental some labor organization, this 


procedure Is becon ing less common 

recent years engineering graduates have been more 
and more inclined to look with disdain on long pertods of en 
gineering apprenticeship. Hours over the drafting board have 
lost their appeal in favor of jumtior executive positions. Yet, 
according to seasoned engineering opinion, designs and their 
improvement are still born in the mind of the engineer and 
are developed, usually rather tediously, the drafting board 


Although they didn't have the answer as to how to alle 
viate the shortage, these executives did agree that industry has 
an increasingly greater stake in engineering education. It was 
apparent that they were thinking how 
organizations could best cooperate with colleges and univer 


sities developing the number and quality engineers 
quired for our economy 


Practical Recognition 
NE of the places in this mundane world in which agricul 
tural engineers might gain practical recognition of value 

to them and their clients is the classified telephone directory 

had been under the impression, apparently erroneous, 
that a subscriber to a business telephone might on his own 
request listed pretzel bender, for whatever type 
specialized business, professional, or commercial service he 
might prepared render. Apparently not that easy 
the classification requested is new to the publisher. One estab 
lished agricultural engineer recently furnished us a copy of his 
second request to the publishers for listing as an agricultural 
engineer in the classified telephone directory for Chicago 

Branches of engineering with large numbers of representa 
tives, such as mechanical, they list separately, but in the case 
branches with small numbers individuals represented, 
they prefer simplify their classification problem throwing 
them into the list general consulting engineers 

This denial the classifying function, 
parently based lack information appreciation the 
degree specialization represented within the general field 
engineers and their present and potential clients 

Have others elsewhere been listed as agricultural engineers 
in Classified telephone directories, or denied such listing? If so 


their might help some our members Chicago 


agricultural 


gm@ablished engineering objectives the elimination of waste; 
vy 
hazards 


Through centuries toil, there had been within man’s 
hands the giant Steam, merely awaiting the vision 
James Watt harness its wasted energy and transform 
into useful work. With the same force that lifted the 

lid his mother’s tea-kettle, Watt lifted mankind from 


era backbreaking slavery into the 


freedom the Age Machinery. 


Every day product engineers are finding new 
applications for Van Huffel cold formed metal 
shapes and tubing. Whether railroads 
row-boats—busses bombers—trailers trucks— 
the uses are limited only the vision men 
who plan for tomorrow and capitalize Van 


half century making miracles metal. 


WELDED . LOCK SEAM OPEN SEAM 8UTTED TUBING 
+ METAL SHAPES . MOULDINGS 


TUBE CORPORATIO 
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Effect Length and Width Strength Glued Joints 


Henry Giese and Charles Hamlin 


Fettow ASAE Assoc. MEMBER ASAE 


VoL. 33 


ROM earlier studies Palmer (6, 8),* became appa- piece wood making joint assembly. The average 
rent that the ultimate strength of glued shear joints did = Morsture content so found was 9 per cent, with a maximun 
not vary direct proportion changes among individual per cent. Random 
1 t - rad 
apprecab ange asco pra asecin Pir Was Mmixe 
weight measure, one pound glue powder two pounds 
used design. Three angles approach were employed 


water, quality and uniformity. The glue was ap- 
Ultimate strength tests shear varying size 


2 Stress distribution in photoelastic models TABLE 1. ULTIMATE STRENGTH OF GLUED SHEAR JOINTS 
distribution indicated strain gages glued (Pounds per square inch) 


wood jomts 


Group Maximum Minimum Average Group Maximum Minimum Average 
SHEAR TESTS ON GLUED JOINTS ll 1015 463 69¢ 51 1485 68 1022 
le 1063 738 1059 Se 1455 495 T71 
Twenty joints each the 64-size combinations were 
18 B47 605 290 
Method Procedure. Since modern glues are stronger 925 433 758 
than wood, the strength the wood becomes the dominan 918 
factor the strength glued timber joints. Therefore, the 1450 1231 564 
> 72 6 1? 706 Roy 
re le Sle 2) 06 < 5 000 379 734 
tests were made specimens cut from each end and middle 738 817 518 
section each piece. These tests were made ovendry 929 711 383 
556 
basis by the immersion method 28 813 50x 642 68 761 blk 646 
the time construction the moisture 
nations were made with Tag-Heppenstall moisture meter 1206 
This paper was presented at the winter meeting of the American 33 L075 2 73 419 O44 907 
Society otf Agricultural Engineers at Chicago, Hl, December, 1949, as a 698 om 690 
contribution of the Farm Structures Division. Approved tor publicatior LE x aha 
as Journal Paper No. J-2003 of the lowa Agricultural Expermment Sta 38 2 
tion (Ames), Proyect No. 1167 3i 545 496 767 
36 798 254 
The authors. Henry Girst, protessor, and Cuarirs HaMiin, 
tormerly research tellow, Iowa Agricultural Experiment Station, Ames bl 1228 620 745 al B06 luloly 637 
*Numbers in parentheses reter to the appended references ke 1165 638 817 82 800 30 585 
43 1277 696 1053 83 932 428 732 
ku 33 528 84 1319 541 B64 
| us 111s 550 925 85 1061 594 823 
719 527 652 430 550 
| | plied to the wood with a stitf-bristled paint brush and the 
joints assembled joints were made with 
| 


parallel arrangement the grain the separate pieces. Pres 
sure was applied to the glue line by one 4d common nail tor 


aa COMMON Nas | 
| IME PER 5 SQ IN 
| GUE | 
| 
GLUE APE | 
«w) 
ARIES FROM 
| * 10 8” 
| DOUGLAS FIR ARES FROM 
LUMBER S45 *TO 
| 
| 
| 
| 
} 
Fic. Details of nts used for testing effect of 
nett Fie Range size of ts te 


i 
a 
| 
454 
) 
i > 
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Extreme Shear Join point member @ Fig. 4 
mter) pee taslure member e Fix 
each Ssqin of glue area) These nails were not withdrawn 


when the joints were tested 


Precautions were taken to spread the glue uniformly over 

the areas in contact and to keep ends of the joints square fer 

Load was applied the rate 

The tendency the joints spread due 
eccentric loading was resisted by a vise 


Maximum, minimum and average joint 
Table the group designation, the 
indicates the width and the second digit the 
oint length (re, No. 35 represents a jomt 4in wide and 


Sin long 


testing ITpPases 
ery testing machine 
0,000 Tb pers in 


strengths are 


It will be noted that there was a wide range in the strength 
of individual specimens. Minimum strength may be of more 
significance to the designer than either the maximum or aver 
the nine (0.7 per cent the total) which failed 


at a stress of less than 400 psi, four were 2in long, two 5 in 


long, one 7 1n long, and two 8 in long 
iny of the longer joints, Compression failures occurred in 


neinch of two-unch members rather than along the 


glue line (Pigs. and 5). Fig 6 illustrates joint tatlure result 
trom the splitting of the center member in spite of the 
resistance otfered by the vise 
Fi Shows the ettect of width or length variations upon 
the strength joints. The curve showing average 


trenyth per Lin ot length was produced by considering all 
slotted for widths from 
on The strength of a glued joint varies directly in 


t groups Tin long. Values were then { 


proportion to ats wadtl This relationship does not hold, how 
ever ‘ r th is considered as the variable, as may be ob 
et the rve shown iverage load per inch of width 
hich was obtained | sidering joint ups Lin wide and 

t triable le ths The unit strength of short joints is reduced 
the eccentriaty of loading which tends to split the center 

‘ e! As the nt is lengthened, tensile stresses across the 
ter nie er be S less in proportion to the load applied 

) ind. as liscussed re tully in connec 
t with the strat we observatior shear stress is not dis 
t t the | tt t the vlue line but ts 
CSS the ce t the This tends to 

t Stre tl the 4 yunt as the as in 
The « ressive strenyt t the wood members also 


Fie 8 (le Isoclinics and tringe lines photoelastic model e 
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center) Compression failures in l-in members e@ Fig 
Extreme right) Failures in center member by splitting 


Left 


5 
© 
3 4000 
r 
= 300 
> @ COMSTANT. LENGTH 
var 
© LENGTH CONSTANT, 

200% 
2 
4 

OR LENGTH OF JOINT INCHES 
Fig. 7 Effect of width and length on the strength ot glued joints 


becomes factor long joints. Considering the 
Douglas fir used these tests, appears that the maximum 
total joint strength was attained length approximately 
8 1n 


ANALYSIS OF PHOTOELASTIC MODELS 


Stress analysis photoelasticity gives immediate and 
tangible picture the stress distribution the model being 
investigated. The basic principle underlying photoelasticity 
the property certain transparent double re- 
when under stress. polarized light passed through 
such a material, the light 1s broken up into two components 
which emerge as waves polarized in directions at right angles 
to one another. These waves also coincide with the planes of 
The velocity of light 
through the model is a function of the intensity of the prin 
When double refraction occurs, one the 
waves emerging from the model passes through the material 
slower than the other 


loaded model, they 


the principal stresses in the material 
cipal stresses 


Thus as the two waves emerge from a 
are polarized right angles each other 
and with a certain relative retardation between them. After 
these two waves are passed through a polarizing analyzer disk 


they are polarized in the same plane. Because of the retarda 


= 


Photoelastic picture of glued model, 90 deg, no load 


(Right 
REPS, 
. 
= 


AGRICULTURAL for 1952 


| 

/ 

_ | aap YYY 


tion between the waves, interference bands are produced that 


may be interpreted as stresses. The stress conditions indicated 


by tests on photoelastic models are generally identical to the 
conditions exist 


gina full-sized unit under similar load 


Method Procedure. The models tested were fron 
Resin, CR-39 

Three models were made in one piece thus representing the 


conditions of a pertect glue joint. For the fourth model, which 
was made 


observe actual glue line under polarized light 
Strips were cut scale and glued together with 
solved in ethyl acetate 

The models were tested placing them the loading 
was placed top the models insure uniform load distri 
bution. Load was applied the models means weights 
placed the small platform attached the end the load 
ing beam. For study purposes pictures were taken of the 
photoelastic patterns set each the models 
loadings and angular positions the polarizing and analyzing 
disks. Particular attention was paid obtaining data the 
stress conditions along the imaginary glue line 


dis 


Analysis of Photoelasttee Models. Before proceeding with 
terms used photoelasticity 

line the locus points which the princi- 
pal stresses in a model all have the same inclination @ to a 
fixed direction of reference, the angle 4 being the angle which 
the axes the polarizer and analyzer make with the fixed 
direction 

The fringe line the locus points where the difference 
between the principal stresses the same. 
models the fringe pattern shows up critical points and sections 

Fig. 8 shows the tsoclinic lines and fringe patterns for one 
the models. and are shown the 90-deg 
addition shows the beginning the fringe pattern the 
top and bottom the imaginary glue line. and the 
30-deg and 45-deg isoclinics are shown for a load of 6 lb 4 0z 
The isoclinics are interested are indicated the figures 
the arrows marked and 

For clarity the isoclinics marked and are shown dia- 
grammatically Fig. with small elements placed along the 
lines indicate the directions the principal stresses. The 
isoclinic down the center the model for deg. There- 
fore, the compressive forces act along this line and the tensile 
forces right angles it. Taking the small element out 
and enlarging Fig. 10, have the compressive forces 
indicated vectors marked and tensile forces vectors 


marked P. The maxin 


deg to the principal stresses and are indicated by the vectors 


shears in the element occur at 45 


S§, and S,. The isochinic lines do not show the magnitude of 
stress but only them direction; however, from mechs 
know that at tree bour 


the principal stresses are parallel 


and normal the boundary, and the latter equal 


From the 90-deg isoclinic down the center of the mod 


fore, it 1s possible to verify the assumption that tens: 


caused splitting of the 2-1n member in the actual 

the bottom of the isoclinic is a free boundary and 

pressive stress is normal to this boundary and equal to zero 
on the other hand, the tensile stress 1s parallel to the boundary 
and of maximum magnitude. Just the opposite occurs at the 
point of load ipplication here the compressive stress is a 
maximum and the tensile stress is a minin 


Reterring now to the rsoclini | 


Imaginary 


inne This 1s a 30-deg | 


consequet rincipal stresses 


ind the manu 
The direction of 

be seen clearly trom small element \A 

in Fig. 10a. Fron isoclinic then it as 


evident that the shear developed in the glue line 1s somewhat 


act at 30 dey and 60 deg to the glue 
shears at 15 deg and 75 deg to the glue 


these stresses n 


which is 


less than the maximum shears occurring in this portion of the 
odel In Fig the deg roclinic appe only one 
side of the model. It the polarizing and analyzer disk were 


rotated 60 deg, the rsoclinic would appear on the other side 


of the model 

From the fringe lines it 1s possible to determine the critical 
sections in the model. The fringe lines are shown in Fig. & ¢ 
d, and e by the numbered arrows 3, 4, and 5. Notice that these 
fringe lines start at the 


per and lower ends of the glue line 
€ maximum at these { Fringe 
lines are distinguishable from isoclinics in that they appear tn 
all positions of the polarizer and analyzer disks. Note that the 
fringe lines in d are partly obscured by the isoclinic line blend 
ing in with then 


uf 


indicating that stresses a 


v fact that the extreme ends © e glue line are critical 
The fact that tl t Is of th 

stress points proves there 1s uneven stress distribution along 
the glue line thus accounting tor variations of unit strength 


with changes in size of glue jounts 


In Fig.9 the photoelastic picture of the glued model ts 
shown. There is no load on the model. This latter picture 
helps to explain some of the variations in strength occurring 
among glued joints of the same size. Obviously there is no 
such thing as a perfect glue joint since evidence 1s produced 
here that glue tends to bond intermittently along the glue line 
It is to be expected then that strength differences will exist be 
tween supposedly identical glued not only because 
moisture and specitic gravity ditferences of the wood, but also 


because of unevenness of glue bonding 
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Fiz 11) Strain-recording equipment set up tor testing 
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TESTS USEING, STRAIN GAGES ON GLUED WOOD JOINTS 


SR.4 type A-l strain gages were used in these tests. The 
consisted of a SR-4 Type portable 
connected to the active paves through a 6 


recording equipment 
itor 


imme! bridve balance unit 

Method of Procedure. Betore placement of the strain gages 
the wood surfaces were sanded and then treated with Bald 
wins precoat cement After the precoat cement had been 
illowed to dry for LS oun a liberal coat of SR-4 cement was 
ippled to the surtaces where strain gages were to be placed 
The gages were then pressed against the surfaces until the 
excess cement was squeezed out. Sn ill one pound weights 
were placed on the gages tor a period of 24 hr while the cement 
dried. Solid, No. 18 copper wires were soldered to the leads 
t the strain gages. The leakage resistance between the lead 
wires and the ground was measured by a megger and in all 
cases Was greater than SO 


exohms, which was in accordance 
with specifications stated by the Baldwin Locomotive Works 
tor SR-4 strain payes 

Placement of gages was made on and along the length of 
manner shown in Fig. 11. The gages were 
located that strain readings could taken the following 
points measured down trom the top the glue line: 0.75, 
? 4, $.25 and 7.251in. On two of the joints tested gages 
were placed the longitudinal center lines the and 
’an members in order to tind out the magnitude and distribu 
tion of Compressive Strains in these members 


the wlue line in the 


latter 
gages were located so that readings were obtained at the top, 
middle, and bottom of the me 


ibers 

A tet perat ire-con pensating gaye was mounted on ia 
>x 2x 610 piece of Douglas tir and the lead wires from this 
gage hooked into the the 6-channel SR-4 bridge bal- 
ance untt. In this manner one compensating gage served all of 
the active gages 

The joints were tested in the same manner as mentioned 
previously under “Shear Tests Glued except that 
loading was interrupted intervals for purposes 
making strain recordings 


Results of Straim-gage Te 


The results the strain-gage 
tests are shown graphically in Figs. 12, 14, and 14. Fig. 12 and 
13 show the distribution of strains along the glue line for vari 
ous loadings applied to two ditferent size joints. While the 
graphs show Strain versus glue line ler 


consider the curves as representing a qualitative view of the 
magnitude of the shears along the glue line. The reason tor 
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CLUE LINE CENCTH IN INCHES 


such an assumption is that the strain gages were actually 
ittached to both the 1l-in and 2-inm members of the joint. As a 
result the strains recorded by the gages were the strains pro 
duced close to the glue line in both the l-1n and 2-1n memt 


ers 
If it were not tor the glue, the surtaces of the two members 


would slide past one Theretore, since the thin sec 
tions along the glue line moved together, slippage had 
resisted shear the glue line equal the 
stresses on either side of the glued surfaces 

ideal shear curve would appear similar the 
curve in Fig. 13. However, because of the variations in wood 
and the possibility that slight slippage between 
occurred, most the curves were somewhat erratic. Never- 
theless the trend the curves the photoelastic analysis 
that shear stress maximum the ends the glue line 
and minimum the middle 

Fig. shows the distribution strain along the center 
lines the and joint members for various loadings 
The ordinate the curves shows the strain readings from the 
top the each loading, therefore, will 
noticed that the 2-in member the compressive strain 
maximum the top and tapers zero the bottom. Just 
the reverse true the members. Such distribution 
logical since it is to be expected that strain would be maximum 
the loading points both members 

must remembered that the strain curves Fig. 
represent the strains along the vertical center lines the 
members and not across their entire section. has already 
been shown that the strains both members along the glue 
line are quite than those Fig. 14. The latter curves 
illustrate the rate which one member transmits internal 
strains the other member. noticed that the max 
imum transfer of strain occurs at both ends of the glue line 
result, the shearing forces the glue line must max 
imum these points. Actually the strain between 
the two members at any point gives an indication of the rela- 
tive magnitude the shear the glue line that point. 
Theoretically, then, the point where the l-in and 2-in curves 
cross should point zero shear the glue line. Such 
condition probably never occurs, however, because slight 
slippage either the glue line the wood fibers. 

The erratic curve for the member load 
most likely the result the strain gage the top the 
member being defective improperly bonded the wood 

The shear pattern developed glued joints explains the 
decrease unit strength with increase length joint. 
When length ts added to a joint, glue area is added that never 


becomes stressed its consequently unit strength 
decreases 


SUMMARY 


The strength glued joint varies direct proportion 
its width. The strength of a glued joint does not, however, 
vary direct proportion its length. Due eccentricity 
the transfer stresses from the center member through the 
outer members, the glue line not pure shearing 
stresses but also tensile stresses tending pull the joint apart 
direction normal the glue line. This effect lowers the 
unit stress which compression joints are capable carrying 
In the series of joints described here. (Continued on page 416) 
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Effects Drainage 


Agricultural Production 


Lewis Jones 


purpose this paper call attention the value 

intensive program farm drainage connection 

with the agricultural production job which faces this 
country today 


There greater need for food and fiber production 
United States farms today than ever before. The population 
the United States has increased from 141.7 151.8 million 
the 10 years from 1940 to 1950, and is continuing to increase 
the rate about million year. There has been 
crease in per Capita food consumption of about 12 per cent 
since 1940, due large part expanding consumer purchas 
ing power. q 

appreciable part our food must feed 
men service. takes more food feed such men 
than does those civilian life. addition, military oper- 
ations require larger reserves food than are needed nor 
mal civilian feeding. Our present exports require the produc- 
tion from approximately acres one-seventh 
the total cultivated crops. There appears little 
prospect that these exports will materially reduced the 
near future. 

result these heavy demands, the agricultural sur- 
pluses heard much about few years ago are now 
myth. The supplies such items butter, cheese, dried milk, 
canned vegetables, and canned fruit held the Commodity 
Credit Corporation have been reduced per cent since the 
start the Korean War, and are continuing decline 
rapid rate. The cotton carry-over for 1952 estimated 
about million bales, but per cent annual require 
ment. The corn carry-over for 1952 estimated 635 mil 
lion bushels, about per cent the annual requirement 

this defense era, are thin ice unless are carry 
ing over corn reserves 800 million billion bushels. Such 
carry-over would give assurance adequate and reasonable 
livestock feed producers who must plan their operations 
advance. would also tend stabilize meat prices 

The wheat carry-over for 1952 estimated 375 million 
bushels instead the bushels considered desirable 
case bad crop year, for abnormal export case 


Tt paper was presented at the winter meeting of the American 
Sociery of Agricultural Engineers at Chicago, HI, December, 1951, as a 
contribution of the Sor! and Water Division 

The author Lewis A. Jones, chief, division of drainage and water 
ontrol, Soil Conservation Service (Research), US) Department of Agri 


These two views illustrate the method used in installing Bowerston pertorated draintile 


(Left) The tile is laid in the trough shown while the trailer 1s moving 
ight 


the trench. (R: 
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famine crop failure other wheat-exporting countries. 
this very moment are losing are consuming 
greater rate than produced 1950, and appears that 
demands in 1952 will exceed our 1951 production 

win the battle need every ounce production 
can squeeze out. High-level production the greatest con 
tribution agriculture can make price stability 

During the decade 1950, farm output increased over 
per cent while crop acreage increased only per cent, and 
farm employment actually decreased per cent. addition 
improved cultural practices, better crop varieties, and better 
livestock breeds, this achievement can attributed primarily 
to four principal factors, namely, (1) increased use of me- 
chanical equipment, (2) fertilizers, (4) pesticides, and (4) 
electricity. Mechanical equipment and farm electrification have 
materially reduced labor requirements, while increased 


use of fertilizers and pesticides have increased the per acre 
crop yields 


With population increase alone 2 million more to feed 
each year farm output simply must continue mounting 
are maintain our present standards living. Manifestly 
every effort should continue made increase the mech 
anization our production plant, expand the 
use fertilizers and pesticides, and 
breeds and crop varieties. However, other methods 
creasing production should not be overlooked. This 1s where 
drainage enters the picture. land increases 
the the farm machinery and labor used 
ing, Cultivating, and harvesting crops. also increases the 
the fertilizers used, and improves plant growth 

Great damage crops because drainage 
usually recognized but too often considered unavoidable and 
coupled with it is the wishful thinking that next season will 
more favorable. drained which some 
seasons partially productive and others not, 
expensive one to Cultivate. When a field is plowed, planted, 
and cultivated and little crop harvested, not only 
the land unproductive, but the labor, fertilizer, and seed are 
wasted 

speaking farm drainage not proposing the 
reclamation for agricultural use any the acres 
swamp land still remaining the country. Such work 
should part long-time program covering the devel 
opment the country’s natural resources, with due considera 
tion being given wildlife, recreational, and other land-use 
possibilities 


on the Charles Wood dairy farm in Lake County, Ohio 


This assures convenient placing of the tile on the ground prior to digging 
A Buckeye traction ditcher digs the trench, and the tile is immediately aligned in it by the 


workman, as shown 


— 
i 
ilture, Washington, DC 


Ww propose is the improvement of drainage on ¢€x 
tensive areas of la now ler tivation land on which 
roy ire ed practica due to poor 
lrainage, a e years fail « work required 

ted pr inly to the cleaning out and maintaining the 
thet clitc he vith ew hes req { occasionally, 

! | ve { drainage, including field ditches, 
inal graciny, tile 

During recent Soul Conservation Service has sup 
plied i la nl conservation districts with tech 

il] assistance t such work The results ot 


and indicate the possibilities of 


h work in a program of “all out production For instance, 

the s ‘ ervati istrict in Union County, Ky., 
issistedd three lar wers in umproving the drainage on 148 
acres of land at a cost of $2,740, or $18.40 per acre benetited 
One of the landowners, A. L. Byrd, who had 58 acres of land 
enetted | the work states that betore dramage the corn 
eld on his 58 acres averaged a scant 40 bu per acre; soybeans 
eraged about (bu per acre when he got a crop, but tre 


| 
juently the crop was a complete loss; while barley crops were 


worth harvesting and never exceeded 15 bu per acre 


DRAINAGE COST OFFSET BY GREATER CROP RETURNS 


Since rainage, corm Crops iveraged 7Obu per acre, 
soybeans per acre, and per acre. Based 
in increase of 30: bu of corn per the 148 acres of drained 


land wall produce 4,400 bu more corn each year than betore 


rainage \t $1.50 per bu this increase would be worth $6,600 
per year, which ts we than twice the cost of the drainage 
provements 
In 1947 a group of farmers located near Gritton in Pitt 
( tv. N_C., got together a dug a ditch about 5 miles long 
serve as a dramage itlet for ther land. Betore the ditch 
vas dug about $00 acres of this land was too wet to plant and 
SO) additronal acres were very msky to cultivate. The ditch 
t $i 6+, or about $18 per acre tor the land benetited 


Howard Rasberry, one of the tarmers involved, states that 
he is gow raising corn, soybeans, and tobacco on 150 acres of 
ind that was too wet to crop betore the ditch was dug. The 


if Ss now produ 


w SObu of corm and 25 bu of soybeans 
per acre, addition productive capacity the country 

M. B. Hodges, another of the group, states that he has 75 
crops were a total loss, and the rest of the time 
he lost at least halt the Crops 


Since the ditch was dug he has 


not lost a crop. He plants the 75 acres to corn, soybeans, oats, 
lespedeza, and tobacco. The average yields are corn, $0 bu 
per acre, soybeans, 25 bu per acre, oats, 60 to 75 bu per acre, 
ind $800 $1,000 per Mr. Hodges states that 


his part of the ditch cost him $3,230 and his increased yield 


has than him that ich each year. Here man 
has more than doubled his production without increasing 
his expenditures tor machinery, labor, or tertilizers 


Chuck Brandt has a tarm in Rush River Township, Cass 


it $3,500 in payment of his 


share of the cost of an outlet dramage ditch for his 500-acre 
tat ind constructing field drains for the area. Prior to 
construct the draimage improvements, 30 acres had always 


and crops on about 400 acres were 
eavy trams Mr. Brande states that none of the land could be 


tarmed properly because was too wet. says the increased 
crop yield resulting tre frainave was more than enough the 
first year to pay the cost of drainage, and that he now ts get 
ting better vields on the tormerly wet land than from his 
hizher land) He ratses altalta, small grains, sugar beets, hogs, 
ind shee; 

I 7, Boyd White, a cooperator of the soil Conservation 


drainage on $0 


acres of bis land by constructit asmall dr itlet ditch 
ibout 1000 tt ke The cost was approx per acre 
tor the ind benettted Dur the 4 vears 7 r to the con 
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after heavy rains. Since the completion of the ditch the field 
has averaged bale cotton the acre. The crop years 
1949 and 1950 were extremely wet, and Mr. White says, 
hadn't been for the ditch would have had crop 

possible continue indefinitely relating specific 
stances where the improvement farm drainage has very 
materially increased crop production, without bringing new 
land into cultivation, requiring the use additional farm 
equipment, farm labor, or fertilizers. In fact, well-drained land 
can generally farmed more ethciently and with less labor 
and wear and tear on the equipment than was the case before 
drainage. addition, fertilizer applied can more effec 
tively used the crops drained land 

There are no reliable figures available on the amount of 
land now being farmed that would benefited 
drainage 


improved 
Experienced soils men estimate that about 20 per 
cent the cultivated land the section the United 
States would such work. They also call atten- 
tion to the fact that the land that would be benefited by drain 
age generally the most productive land available 

Based the foregoing would seem there are some 
10 million acres of land now under cultivation on which crop 
yields could increased per cent more farm 
age work, increase which can obtained without increased 
demands machinery, labor, seed, fertilizer. All that 
would required would limited amount construction 
equipment such small draglines, bulldozers, and graders. 
view of the urgent need for increasing our food supply, it 
would seem that every etfort should be made to provide the 
necessary critical furnish and maintain the small 
amount ot equipment necessary to Carry on an expanded pro 
gram of farm draimage 

It would seem also that the facilities of the Soil Conserva- 
tion Service and other federal agricultural agencies; the local, 
well-organized soil conservation districts and drainage districts, 
and all other agencies engaged working with the farmers 
could well engage campaign improve farm 
drainage conditions these United States 


Strength Glued Joints 


Continued from pare 414 


in, unit stresses were obtained from joints long 

the length the glued joint increased, the unit 
strength decreases. The glue line equally 
throughout its length. Greatest stresses occur the ends. The 
longer the joint, the smaller the stresses the middle com 
pared the ends. The total strength increases the length 
increases but the unit strength decreases. As a joint is length- 
ened, the total strength eventually reached the compressive 
capacity the individual members, causing compressive 
in the members rather than destruction of the glued joint. In 
the tests herein described, this length proved about in, 
although few cases compressive failure occurred some 
what shorter lengths 
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Evapotranspiration Estimates Criteria tor 
Determining Time Irrigation 


NE of the probler 
more humid 


ns associated with irrigation in the 
areas of the United States is that of 
detern ining when to start irrigating a crop 


ged as satisfactory, 


Various 
methods have been used but none have emer 


practical, and economical 
The 


water tron 


ect of irrigating is to prevent the tension of the soil 


reaching such high value that plants are being 
appreciably depressed in growth, development, and ultimate 
yield. The n 

Crops is, int 


agnitude of this threshold value for the various 
ost cases, still unknown 


It 1s known that various 
plant functions do not take place independently of the soil 
moisture tension. Rate of transpiration, rate of exudation, 
elongation leaves, and growth whole plants have been 


shown to have a maximum son 


ewhere in the low-tension range 
and then to decline gradually to a minimum at the wilting 
percentage 


view the preceding, one the more important 
aspects determine what the status soil 


noisture any given time. For this purpose, use 


can made the fact that for given soil the the 


value of the soil moisture tension is uniquely related to the soil 
moisture content, this relationship ts known as the moisture 


characteristic of the soil. The fact that the moisture character 


istic usually exhibits some measure of hysteresis may be dis 


regarded for the purpose of this discussion. An exan ple is 


Paper pre ted at a ¢ sprink rig 
the ASAE Sut Sy kler Irrig Rese h and held r 
e winte eeting of the American Societ t Agricul al Eng 
it i er, 1 A contribut of the ag 
al ere partments, Nor a Agr ral 
Exper t Sta Raleigzt Put ed with appr t D 
Rese h as Paper No. 4 of the Journal Ser 
The authors: C H. M. van Bavet and T pective 
tes t tant ral eng 
ering, N ( i Agr ral Experi 


INCHES OF WATER PER FOOT CF SOIL 
' 2 


WATER 


OF 


TENSION IN CM 

> 


2 4 6 10 12 


MOISTURE PERCENTAGE 
(ORY WEIGHT BASIS) 


Fig. 1 


The moisture characteristics of Rust 
sandy loam (desorption) 


coarse 


A «. Member ASAF 


In order held the 


shown in Fig. 1 in the 
time at which the pply of the soil has been de 
pleted by the plants to the point of maximum allowat le ten 


sion (or the n 


then to determine 
ousture su 


orsture associated 


therewith) one 
must measure either tension or moisture percentage On this 
subject a vast a by soil physicists 


and others during the last 30 years. This was done particularly 
in view of the practical dithculties of direct sampling of the soil 


percentage 


munt of work has been done 


As a result, there are now available tensiometers to meas 
ure the moisture tension directly, and gravimetric plugs, 
Bouyo blocks, nylon blocks, 
blocks, thermal conductivity units, and other types of instru 
which measure, 


which the soil moisture tension can be derived 


ments 


trom 


indirectly, the soil moisture content 


Even when used in research work, these n 
pensive in purchase cost and in tin 


and interpretation 


ethods are ex 


e required tor operation 
For practical use by the farmer, 
all but out of the question 


they are 
Moreover, there has been no single 
method developed which ts satisfactory for 
due mainly to the sr 


held use 
ill soil volun c which isn easured by any 
of these methods and the resultant variation between replicate 
installations 


This ts 


THE BASIS OF THE 
A sor 


mining 


FVAPOTRANSPIRATION METHOD 


ewhat ditterent 


approach the problem 
the status of soil 1 


deter 
oisture at any yiven time 
indirect means of accounting for ditferenc 
of water 


is the 
es between additions 
water trom the sol. On 
drained land, water 1s lost by evaporation tr the 
face and by transpiration of the vegetative cover. The cor 

bined process, known as evapotranspiration, accounts tor all 
water losses while irrigation and raintall minus rm 
for all follows that, if the 
added to the soil were known and if the t 
spiration 


to the soil and losses of 


land sur 


account 


additions. It intities of water 


daily evapotran 
nt proce 
available supply 
When this supply appears to 
nearly so, the 


amounts were known, a simple bank accou 
dure could used determine the readil 


of water in the soil at any time 


eadily 


ve reduced to zero, of need tor irrigation ts 


indicated. 


The given idea for estimating soil morsture 


reserves and 
scheduling irrigation has been proposed earlier 


Thornthw ate 
similar pro 
and Penman (4, 


advanced this method in a paper in 1946 (9) 
posal was made by Schofield (7 


The use of the outlined principle entails two main sources 
of error. In the first place, it 1s not always easy to deter 
mine what proportion of rainfall infiltrates to replenish soil 
moisture, particularly the case high-intensity rainstorms 
Fortunately, in the case of heavy rains exceeding the available 
water-storage Capacity of the soil, runotf is oftentimes not too 
significant because would represent surplus water, whether 
it entered the soil or not. However, there are some summer 
rains that fall high intensities for short duration which, even 
dry soils, exceed the maximum infiltration rate 


Secondly, one must have reasonably accurate estimate 
evapotranspiration Considering the fact 
losses are determined such variable factors the radiant 
energy from the sun, the wind velocity, the temperature of the 
air, the relative humidity the air, the temperature the leaf 
ground surface, and the density cover, seems that com 
puting evapotranspiration might complicated process, the 
results which have small general value. Actually, experi 
ence has shown, will discussed later, that evapotranspira 
tion values computed from long-time averages the cited 
meteorological factors have considerable validity. This 
possibly due the fact that the variations, considered 


ke ses 


*Numbers in parentheses refer to the appended reterences 


il 
> 
4 
} 
0,000 
| 
| 


ire 
te heck i therwise 

An empirical for i whict ised itit ¢ and aver 
ie t erature of the ras the inables is given | 
Dhornthwaite (8, 10 Thus tor ila €a to as onl 
emperature data are ceeded. Kecause it is ¢ pirica Thorn 
hwaites for i alse i ts for the tact that vegetative 

not plete im the inal spri This tor ila 
‘ 1, theretore, be in error pical or subtropical areas 
shere nal ditferences are t so great 

Another tormula, proposed by Blaney and Criddle (1), 1s 
ised on average monthly daytime hours and average monthly 
ter perat ite In addition to those two variables, ther tormula 
ilso makes use of a consumptive-use Coethcient, which can be 
sed tt Tae nt for variations due to thickness of vegetation 
tuge of crop growth, and other crop variables The deriva 

m oof the magnitude t these Consumptive-use Coetticients 
pear ewl it questi rable 

In | 2 the monthly average evapotranspiration in Ra 
evh, NOC.) as shown as calculated according to Blaney and 
Criddle, Penman, and Thornthwarte, together with some ac 
tua served values fer conditions where Penman’s tor 

t apples, name in open water surface at Chapel Hill, 
N. ( relatively close to Ralergl The dilterence 
etween the tor is and observed values during the crop 
growing season per which occurs June tor Pen 
mans tormula and in July tor Thornthwaite’s formula 

AC TLE AL AND CALCL LATED FVAPOTRANSPIRAITION RATES 

Considerable evidence t ected by Thornthwaite 
ind associates that actual evapotranspiration rates are in close 
ivree t with the es calc iy consider 
that the formula used could be Such evi 
fence was obtained tr soil mowsture measurements (9) and 
titted lysimeters especially constructed for the 
purpose CLI The articles cited here give turther reference to 
the extensive literature on evapotranspiration, its significance, 
ind measure it Further evidence in tavor of Thornthwaite's 
tor la was given by Harrold and Dretbelbis (2) 

A recent study in Canada by Sanderson (6) showed also 
close ree t between measured and computed rates of 
eval ispiration This work shows that there is not a great 
tifference between cor put trons based on long tert averares 
of temperature and computations based on the actual occur 
ring temperature This has practical signiticance, because it 1s 
caster t se average figures computed in advance rather than 
work with current data 

Penman also t if the use of his formula substantiated in 
exper ental stuctes « s eters, dfa ive lds and water 


An unportant question is, whether the ev ipotranspiration 


ditterent ps is ditterent under simular conditions. So far, 
provided an ample sture supply is in the soil, few expert 


ental uta would suj rt this view More research should 
The work reported here is based 
on the assumption that a closed vegetative cover under equal 
meteorological Conditions disposes of the soil water supply 


t 
with equal rapidity regardiess of botanical ¢ yMposition 
The “ ( Hi the 
te at i i 
the «Data w t A} 


RALEIGH WC 


Evaporation \ 
“aN 


BLANEY 
/CRIDOLE 


INCHES PER MONTH 


METHOD OF APPLICATION 

The practical application can probably best brought out 
by an example here arbitrarily taken to be a tield of tobacco 
Ruston coarse sandy loam Raleigh, July. The 
moisture Characteristic of a Ruston coarse sandy loam shows 
that at tield capacity (occurring at 50cm tension) the mors- 
ture content is 12.5 per cent. If the maximum allowable ten 
sion taken water (unpublished data indicate 
this value, but its exact magnitude is not in portant for this 
discussion ) the corresponding morsture content 1s 4.4 per cent 


The maximum useful capacity is then 8.1 per cent and for a 
rooting depth and bulk density 1.55, this repre 
sents 1.50 1n of water. 

According Thornthwaite, the daily evapotranspiration 
tor the Raleigh area is 0.21 in in July. Theretore, as indicated 
Table subtracting evapotranspiration the supply 
and by adding rainfall and irrigation to the supply, a running 
record available moisture can kept 


rABLE 1 Example ot a Soul Moisture Account 
Vol weight, 1.55 
Mouistur ntent (wemht basis) at field capa 12.5 per cent 
M tent at maximur llowable tension 14 per cent 
Usetul moisture range 81 per cen 
\ t water etul range (12 
Date Evapotranspiration Precipitation Irrigation Supply 
4 21 1.08 
i 21 
71 
21 
1.50 14 
1 11¢ 
1 21 1.06 1.50 


the supply, except when the total exceeds 
exceeded, the additional water not added the supply 
cause becomes unavailable the plants storage beyond 
the root zone drainage the water table 

In order to use the evapotranspiration approach, the root- 
ing depth the crop, the characteristic the 
the mousture-tension tolerance of (Continued on pa 420) 


~ PENMAN THORN THE AIT 
nts that er t piet ire We prise \ 
x 
Wie 
| 
Fix Evapotranspiration in inch per month tor Ralemh, ¢ 
Blaney and Cridd a mptive-use coethcent of Was used 
ts 
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Progress Toward Greater Safety Agriculture 
= 
Hamilton 
M ASA 
GRICULTURE ts ste | king | 5 ge to take qu rojects ch p ation 
| the re es and torces requir t he t i I ba ! iders to super 
Sat There is s ew kK cr i i | Vise ! tt ! ‘ i et tl r local needs 
tic \ t ft of the states t have s I has $f ea { s roots ul 4 s 
t s ees tol ite te a correlate the ecaus one Can Oppose it 
t rested state age \ ta t the states rent I he of pr ress will be tl 
: Wi the s ep rams have ne of t t € fu Ss, pe i ther facilities that ¢ ipplied t 
‘ tar sate spec sts th ( ty far satety c the « I re ene tore agriculture is whether the 
ttces € work uf y « ties recor te str safety can be equalled or exceeded 
LIMIpress t ft special tar satety educational ca n ta rt elieve it cat ‘ ind we hope on a 
ns a er Wa \ s, with i hug ent appropn 
Industries interested in t ture id other gencies, as TSS state or federal re fat 1 States that I tried 
well the far and press, are increasing regiment tarm thr 
to the We are pal indebted to ¢ tar et 1a eX rience 
equipment 1 stry for their sple { peration, not only in 
connection with the educational and financial prodlems but RESFARCH AGAINST HUMAN CARELESSNESS 
for tions accident prevention research Besides the education and execution job, there big 
In the c par tively short tueme we have been concentrat search field in tar satety As vet very few tarm leaders think 
on farm safety, we have learned a lot. We now have a clearer of safety in terms of research. This phase of the job is still in 
picture of what will be necessary to start the national tart the embroyo stage 
ccrdent curve wnward and keep it falling. We know now First of all, we need much more complete and extensive 
that far safety 1s more than a sideline or part-time ob. It statistics On tar accidents, which show the extent, type and 
in vesal re than just warning | to be careful. We Cause in any state or con intty. This information wall guide 
know that tar i fents can be reduced, but this cannot be program needs, indicate remedies 1 serve as a yardstick for 
achieved with scattered or inditterent activities. We must all measuring accomplishments. Until arrangements can be made 
develop a much broader concept of the job involved and the to secure periodic tart ac m through regular 
scope of the remedies required state or national agricultur Is, at will be nec 
The farmers across the country did not become sol con essary to depend on ints organized groups, 
servation rural electrification conscious year two, clippings, sin 
merely hearing speeches and radio programs reading One the most challenging jobs for agricultural engineers 


} | 1 eld «© lonmer 
magazine articles. Besides publicity required, thousands and will the research the development 


thousands of demonstrations. extensive research in every state criteria for educational activities. Furthermore, the mayor 
hundreds well-trained technicians the field, and the work ahead farm safety research fall 
a small army of rural leaders organized into strong associa the held of agricultural engineering. It should be one of the 
tions and governing bodies direct Community programs most interesting and satisfying phases the job. much 


Visualize the job farm safety the same magnitude application and acceptance offering new 
you now see soil conservation. Add to this the fact that it ts and better ways of doing hazardous farm jobs. Too many of 
much harder to work with people than with soils or tillage our present h irm safety recommendations are based on 
practices, and you will have a better picture of farm safety in opinions, traditions or assumptions with no real research to 


the years ahead. I do not believe we will ever achieve real back the ‘I fany are used in the absence of something 


safety the farm until have every rural community Sound criteria from engineering studies analysis 

organized and voluntarily working their local safety prob obs needed badly keep the move 

lems. People learn doing, and safety exception. progressive footin 


Much of the farm safety research will involve on-the-spot 
13, 1952 or reduce a hazard by changing 


jirector and agricultural Of Substituting one thing for 


routines, relocation, 
other, that makes the ed 
Chicago, tional job much easier, more interesting and For 


NUMBER 


Left) This graph of the total of fatal farm work accidents in Kansas reveals an ence 


uraging trend over a 21-year period. Since the close of 
World War II the state has employed a full-time, farm-satety specialist Right) This is Ohio's record of all types of accidents farm people 


since an intensive state program was started and a full-time, farm-safety specialist employed in 1945 


y 
Abridged paper presente 
Industry-Research Conterence 
The author L. HaMILTON, assistant 
engineer, tarn \ n, National Safety Cour 
442 
4 
30 35 40 45 so 401 
Year 


ents af t of ite personal habit r practices 
Standardizing the tractor power take 1 prov inp 
shielding is a good example. Besides : iking it harder 
to have an accident, it was ac enience t inufacturers and 
the farmer by reducing the number of parts and hitches re 
quired After several years ot repeated warnings, however 
farmers st lett ther shields off. Further engineering against 
hu in carelessness was needed and provided through a non 
removable shield which most of the implement « panies put 
pore tuction about a year ap 
Let us not forget the pattern set in solving the old electric 
fence proble I doubt if we could have made much progress 
had relied entirely upon education just warning people 
stay away charged tences problem was ana 


lyzed, research was conducted to determine the current a 
i 


ire Safely, and subsequent standards were 
established to guide the manufacturer of electric fence con 


trollers. The use of homemade units was discouraged and 
electric tence tragedies dropped rapidly 
The use of self-starters on tractors instead of cranks, 


streamlining and enclosing guarding gears, belts and 
chains are other examples engineered You may not 
realize but the mechanization manure and hay handling 
will show satety dividends through the elimination another 
troublesome hazard the common Even the 


introduction hydraulic controls has helped reduce some 


the hazards operating farm machinery 


STANDARD HIGHWAY WARNINGS GREATLY NEEDED 


Tractor trathe accidents are increasing with the increased 
use tractors highways. Rear-end 


les’ Recently a special committee of engineers from the 
implement industry was set up to develop standard warnings 
ind lighting tor tarm equipment on highways. Progress has 
been slow because state laws, but the last 
commuttee s report indicated that their final recommendations 
ind equipment will soon Although tractors intro 


we new farm hazards, we have evidence to indicate that they 


iy not be as sermous as what we used to have with horses 
ind es 

are all with the unsolved corn picker problem 
Every harvest takes a heavy toll of fingers, hands, arms, legs 
ind lives, year after year in corn belt states. We need some 
thing better than just repeated warnings “to shut otf the 
power before unclogging corn pickers A real solution ts long 
are unable design corn picker that will 
not « ip, perhaps we can develop some sate method ot 


ot be necessary to do it by hand. We 


ent industry has a committee 


iking field observations of several 


aiting solution are not limited to the 
We have thousands and thousands ot 


far structures all across the country with built-in accident 
traps. Se time ago | checked nearly 100 barns in a good 
ta ind could not 1 sately constructed 


hay w ladder to photograph tor an illustration we needed 
I also tailed to tind one shown in any of the college bulletins 
or uildin pla that T was able to check The customary 
procedure and equipment used by farmers for hanging tobacco 


in tobacco barns would not be tolerated in an industrial manu 


m against human carelessness must be designed 
into every dav tarm work, living 


structures and equipment, 

into modern tactones and 

ust completely dovetailed 
Operations so it becomes an inseparable part ot 

the job. Too otten we make ourselves believe that it is just a 


highways. Accident prevention 


into tar 


problem of getting pe ple to be more caretul, We must change 
our thinking and devise ways that make it really dithcult for 


farm people to have accidents 
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Determining Time Irrigation 


Cont i from page 418 


the crop, evapotranspiration rates, and a record of rainfall will 
have to be known. All figures except the latter could be made 


available through the agricultural extension service after the 


by the agricultural experiment 
Individual farm operators would have to measure 


rainfall and keep their daily soil moisture balance sheet 


necessary inquiries were made 
Station 


SOME RESULTS APPLICATION AND CONCLUSION 

authors Raleigh, N.C., irrigation was scheduled the 
basis the readings mercury placed the 
plots. Table the dates irrigation based tensiometer 
readings are given along with the dates which 
should have taken place evapotranspiration estimates had 
been used. The agreement very good, showing that the dates 
could have been obtained without tensiometers other instru 
mentation which now considered necessary measure soil 
tension, The same repeated 1951 
the results given also Table The conclusions remain 
the same 


TABLE 2. Dates for irrigat 


by tensiometer readings Comy fates from estimated 
evapotranspriration 
1950 1951 
Actual Computed Computed 
July 21 July 22 
Au August 2 
August 9 August 9 


The computed values Table were obtained using 
long-time averages of evapotranspiration, no corrections being 
made for actual weather conditions, development stage the 
crop, runoff, and other variable factors. Yet this rough 
proximation gives accuracy which needs improvement from 
practical point view. implied here that the tensi- 
ometers gave correct values 

For purposes rationalization irrigation practices the 
possibilities estimating soil moisture content through evapo- 
transpiration and measurement rainfall should evident. 
Furthermore, the simplicity this system makes mandatory 
that its possibilities fully explored. not proposed that 
adequate proof supplied favor the evapotranspiration 
method; however, data available date are favorable and 
indicate that considerably more research should done 


determine its usefulness on ditferent crops, soils, and areas 
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Harvesting and Conditioning Grain for Storage 


Member ASAE 


ideal grain storage one which will perfectly pre 

serve ripe grain harvested under any condition. The 

ideal harvest time coincides with the time mpening 
These ideals have long been the minds grain producers 
and agricultural engineers, but many developments will 
required before they can realized. Each new development, 
though may not reach perfection, becomes important 
step toward the final goal 


Grain producers have always been reluctant let their 


grain crops stand the field until they have dried naturally 
moisture content safe for storage. They have made use 
the header, the binder, the swather, and the corn crib inter 
nediate steps their efforts reap crops the earliest pos 
sible time. These intermediate harvesting measures, and the 
lack continuous and easily controlled source power 
the farmstead, apparently have not been conducive 
development equipment and structures suitable for curing 
the crops after they have been placed bulk storage. How- 
ever, these measures indicate that the grower considers 
early harvest considerable economic importance 

The main advantages artificially drying grain, compared 
natural drying, are earlier and more harvest, 
more favorable marketing price, and product assured 
quality the end the storage period. The best equipment 
for doing this job that which will serve and 
economically each year handling normal crop subjcct 
normal weather conditions. 


PURPOSE OF EXPFRIMENTS 


The idea using forced unheated air for crop drying 
not new. was apparently conceived the time that the 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, Ill, December, 1951, as a 
contribution of the Power and Machinery Division. Published with the 
approval of the Director as Paper No. 560, Journal Series, Nebraska 
Agricultural Experiment Station, 1952 


The authors: L. W. Huriput, chairman, department of agricultural 
engineering; G. M. PErTERSEN, assistant agricultural engineer; F. D 
YUNG, research engineer in rural electrification, and E. A. O1son, 
extension specialist in farm structures, University of Nebraska 
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MOISTURE NTENT OF GRAIN (Pct) 


Fig.1 Typical moisture percentages of ear corn, grain, and cobs at 
time of harvest, ranging from the roasting ear stage through maturity 
and to an air-dry condition (Nebr. Res. Bul. 166) 


MeMbBER ASAF ASAE 


harvester-thresher came into general use about years ago 


(1),* Lehmann (2), Aspenwall (3), Budgett (4), and 
Wooley (5) were among the first to report investigations con 
sidering the use unheated air tor drying small grains, 
shelled corn, ear corn, and soybeans. Since then Ward (6), 
Kelly (7), Shier, Miller, and Junnila (8), Shedd (9), Barre 
(10), and Fenton (11) have reported investigations with 
mechanical ventilation, closely related studies involving 
tural ventilation, high-moisture grain ear corn storage 
The history of this method of drying consists of reports rang 
ing from success failure. The reports success limited 
success are generally tempered expression doubt that 
forced unheated air would satisfactory under some assumed 
unfavorable weather conditions 

Favorable reports made Lehmann (2) and Ward (6) 
ear corn, and Shier (8), and (1), 
indicate that this method curing grain crops bulk storage 
might serve very well for the farmers Nebraska and neigh 
boring states. The wide distribution electric power and the 
normal abundance relatively warm dry air are two factors 
considerable importance this method drying crops 

The problem removing excess moisture 
grain can explained from the standpoint 
vapor pressures, according and Fenton (11) 
order dry grain with forced ventilation, the 
two following conditions must exist 

Temperature and moisture the outside air, with rela 
tion that the grain kernels, must such that the vapor 
pressure the air which made flow into the grain 
lower than the vapor pressure within the kernels grain 

The movement air through layer the grain must 
rapid enough maintain some vapor-pressure 
drying continue throughout that layer 

The relative temperatures the grain and air seem 
about much importance the moisture content the 
grain the relative humidity the air since vapor pressures 
the air and kernels are influenced temperature well 
moisture level. The effect temperature differences between 
the grain and the forced air has been observed, however they 


Numbers in parentheses refer to the appended reterence 
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WEEKS At TER EMERGENCE 


Fig. 2) Weekly changes in the mean moisture-free weights of fodder 
tover, stem (without leaves), and grain of corn plants (White 
variety) growing under favorable field conditions in 


(Nebr. Res. Bul. 166 
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yud tl vl the leveloy ent of 
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of harvestut ind drying gram contamimny 


long-time storage 


i¢ of harvest 


In Is pert issible for sate 


werning the tur 


factors ge the envir ent im stor 
rs to be considered in addition to maturity of 
character of the air available are morsture and 
the rain, soundness of the kernels, foreign 


ind the period of time suttable for 


drying 
ial lite cycle ot a 
which are ot 


The 


ed. In the 


nor 


periods 
ngineer first 


iS tor 


of the morsture 
t of 
rain to prow to full size within a space of a 
Kiesselbach (21) reports that the development of 
‘ res out ten weeks. The development of a 
Wee tervals til Shown graphically 
ed viability was t id to be 9S per cent when 
sted and cured as early as two weeks before 
per cent five weeks before it was ripe. Physi 
is reached when there is no further transloca 
we tre the stalk to the grain. The moisture 


kernels at this stage is near 34 per cent, the cob 
nt, and the entire ear about 38 per cent. Follow 
e change is mainly in moisture content which, 
per cent per day (Fig. 3). 
to 12 per cent moisture, they, 
lly at complete rest. A 
living organisms subject. to 
stimulation by excess moisture and ten 


under normal treld 
at the 


the time the 


average rate 


kerne 


and the ever-present fungi, are essentia 


mass ot stored grain includes 


perature 
The various grain and seed crops ditfer slightly moisture 


content at the time of mpening and in critical morsture limit 


are also le to immsect 
and seeds 
wth of 


low as 20 F, 


near will slow the 


but 1 { growth continues at temperatures as 
tas high as 120 F, according to Christensen (20 
The basic agronomic, pathologic, and meteorologic rela 


tionships establish boundaries for the design work to be done 


by the agrcultural engineer. Since these factors are not al 
ways compatible at the optimum time for harvest, the engi 


neer has the chore of | the ideal or 


ctive factors in his attempt to pri 


satished short of 


introdu 


eng 
Ing necessary corre 
vide the conditions necessary for the long-time storage of grain 
PRACTICAL 


LIMITS FOR PRESENT MACHINES 


Ficld tests conducted the University Nebraska during 
the pertod 1948 to 1951 
day combines and corn shellers will do a reasonably good 


have demonstrated that the present 
job 
harvesting oats, wheat, brome grass, legumes, and corn con 
Wheat has been combined 


taining up to 25 per cent moisture 


per cent oats, brome grass, and sweet clover 
32 per cent moisture, and corn containing up to 30 per cent 
moisture has been picked and shelled with an improvised 
| ounted sheller 

Hummel, 


s-acre field of brome 


near Fairbury, combined a 


{ with alfalfa, which yielded 


rass mixed 


Act I RAL ENGINE FRIN ) 

} tor safe storage. But yenera tarchy grains rea 

Br ae i2 per cent. This means that there is a terence of about 22 2 
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eee i } per cent ture betwee n that is ripe and grain that 1s ee 

tor sate storaye in sh for threshed for 
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| that ipl iry Cause Of heating stored grain, On 

the other iy prow so Slowly in grain as to pr 

no detecta heating and yet ike the grain for 

food. Mc reported s ch a ndition as this in wheat 

ic M n | ind referred to at ; sick wheat The apparent i Scie 

aie effects of 1 re reduced viability, and off odors and flavors ; Me: Ge 

products e fre the grain. This gradual deterioration 

Pei t \ pr But temperature tr ternal mold growth, which invades the germ, may be esas, 

t to iusing more extensive damage than the more obvious external 

rain te tures The critical moisture content for stored grain is not a : 

tower over a pt Loft time ene | peor tixed level, even for a single kind of grain, because mold 
Hie temperat growth influenced by temperature, time in storage, and 
| chief e of the Nebraska « riments is to cor the} | 
i } cleanness a soundness of the kernels. A motsture content of 11 ~S 

x Hie sequen sceds 1s § ent to sustain some mold growth. Conditions 
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Fie Trailer equipped with arr distribution system adequate for drying 

| 

ae grass and legume seed with unheated forced air, This equipment is used t 


seed conta t SI per ce usture. The seed t 
nother re held was harvested at 4 per « t sture 
A it 200 f this seed was dried to 12.2 per cent isture 
in 84 hr ot tan operation spread over a period of 10 days. The 
seed was ed in a specially adapted tratlerbed (Fig. 4 con 
nected to a fan which supplied forced unheated air. Later the 
same month, Mr. Hu el combined 15 acres of sweet clover 
seed which yielded a total of 90 bu of clean, dried seed. The 
depth ot dry clover seed in the trailer was measured at 19 in 
had been reduced from 23.2 10.8 per cent 

in 109 hr ot tan operation. The dry brome grass and 

seed tested and per cent germination, respectively 


heodore Wurth, a large-scale farmer near Nebraska Cit 


has shelled corn at 35 per cent 


sheller. He depen 


norsture in a commercial type 


s upon heated air tor drying the grain 


Experiences and observations in Nebraska contirm bref but 
early reports made by Dutfee (1), Miller (13), Aspenwall (4), 
McGregor (12), and Logan (18), indicating that existing 
corn shellers could harvest grains and 
soybeans when the moisture content was well above the limits 
tor sate storage 


harvester-threshers a 


These reports also serve to en phasize the 
dithculty involved in determining the proper time to commence 
the harvest when the crop has stored existing structures 

The fluctuation small grains during the 
harvest season another factor considerable importance. 
may quite large and sometimes changed quite rapidly 
Goss (15) reported that the moisture content oats, after 
heavy dew, dropped from 20.4 per cent at 9:00 a.m. to 11.4 
per cent 11:00 a.m. Cromer, Cobb, and Josephson (16) 
reported wheat with variations moisture ranging 
from 8.3 per cent one day. Fenton (11) reported 
case where wheat, Manhattan, Kans., lost 26.1 per cent 


moisture (35.5 to 9.4 per cent) in tive days 


DRYING WITH UNHEATED FORCED AIR 


Members the department agricultural engineering 
the Nebraska now have three 
with both farm det 


nonstrations and laboratory tests where 
forced unheated air has served successtully for drying high 
wheat, oats, shelled corn, and brome grass. Clover 
seed has been dried successfully for the past two years. Tests 
have been made with both small and large volumes corn, 
wheat, and oats, containing per cent Grain 
this moisture level was dried bins with grain depths 
limited measured above the lower edge the lateral 
ducts, and air was supplied the rate per bu, con- 
tinuously. The experimental bins were filled day 
Brome grass and clover seed have been handled more than 
per cent but this was done smaller batches and 
with considerably less depth seed 

1951, experimental duct system placed above 
the was tried three bins deep. schematic diagram 
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COVERED with 


oF 
BLOCKS 
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SUE OPENING 
FOR GRAIN REMOVAL 


CONTINUOUS 
END BLOCK, CUT 
AY BETWEEN 
LATERALS, TO PREVENT 
SPREADING 


REWOVABLE LATERAL OUCTS” 


Fig. 6 Schematic diagram for adapting the floor of ar 


bin for forced-air ventilation 


of progressive drying in 
these bins 1s shown in Fig 
5S. Wheat was placed tn 
hese bins at 21 to 24 per 
12 per cent) morsture in 
ibout two weeks time. The 
cost was approximately 
perbu, at a powers 
Duct || 10; rate of 2¢ perkw-hr, tor 


ua supplying 4ctm of aif per 
bushel continuously 
In order to make cond: 
tions more severe than nor 
t4 \ i mal, the circulation of air 
be 48 —— around the bins was some 
what restricted so that the 
naintained between 5O and 70 per 
The grain went into the bin at about 
90 F but cooled to near 73 F until the inner layers became 
progressively dry, which time the temperature the grain 
became the same as the temperature of the incoming at 


the air was 
cent most of the time 


The same elevated-duct system was used for dryine shelled 
corn. The corn was placed in the bins at 26 and i 
moisture on October 19 and 20, and was dried to 12 per c 
moisture in periods of 30 and 42 days, respectively. The power 
cost was about 3 and 4¢ per bu, respectively, tor supplying 
3cfm perbu continuously, The grain put into storage was 
neither exceptionally clean nor sound because the small sheller 
dan 


ged some of the corn and it was not very ettective in 
removing chatf and pieces of cob. An attempt was made to 
screen out some of the remaining chatt and badly shattered 
kernels before the grain was placed in the bin but this was 
only partly successful 

Nebraska farmers have already dried thousands of bushels 
of corn, oats, and wheat successfully with unheated forced air 
The number of such farm installations has grown from 17 in 
1949, involving 


ately 17,000 bu, to an estimated 145 
installations 1950. The tarmers who have tried drying crops 
with unheated forced amr are recommending this method to 
others 


THE AIR DISTRIBU TION SYSTEM 


schematic diagram summarizing present recommenda 
tions for adapting the floor and walls of a bin tor drying 1s 
shown Fig.6. The following summary present 
recommendations 

For the bin. The bin wall and tloor should airtight. 
paper lining ts sometimes necessary.) The depth of high 
moisture (25 per cent) oats, corn, and wheat should lim 
ited to 6 ft measured above the lower edge of the lateral ducts 
outlet should provided for the exhaust air approx- 
imately two t.mes the size of the main duct cross section and 
located so as to prevent recirculation of the moist air 

For the blower. The blower should capable pro- 
ducing flow air cubic feet per minute equal three 
times the bushels grain stored, against static pressure 
2.5in water. The backward-curved centrifugal blower, 
well some the newer propeller types, serves very well for 
farm use. Fans should selected only the basis data 
published the manufacturers. The ASAE Engineering Data 
Grain Storage (23) show the pressures that are required 
force air through ditferent kinds grain and through different 
depths grain 

3 For main duct. A minimum cross-sectional area of 1 sq ft 
for each 1000 cfm of air flow is recommended. It is sometimes 
desirable build the main duct for easy removal 
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t the ¢ te it 
if 4 These are s ed 2 ft rt near the 
cened the i le to place 
et t t the ter cr ents 
ee ted t 1 Sin a the 
PCONOMIC IMPORTANCE OF DRYING 
\ } t t the re t taine sith the cust 
et est essent im esta 
the t t t i changes € 
bent i rt that replies re 
eived fr farmer lioated that 0 per cent had suf 
tered ¢ to wheat tar tor The average ame t 
ped tar Vas re rted he These data 
le the car | 4% when a ree a nt t damage o« 
tred ¢ sider the four-year period 1 to 1940, the 
t of wheat art it ter | irkets unfit for mull 
hel in erght in the vears with favorable 
: harvest weather t ct hel in ft rin the favorable vears 
While this ta nlete loss. it is ect to as 
it 
James Lemley (25), commodity loan supervisor, 
rasha Pr t ind Marke Ad tration Othce, says 
J t ( far tored wheat sampled 1950 
) ere declared hile t the outset because of Excess 
¢ De t I k wheat Atar spection in Nove 
er and Dece ct ms ont stich contained wheat 
ent t re were La ed for cas pay t 
the ra Was out of This indicates 
tha t per ent f the wheat went into the bir wwia 
ture cl t high tor sate storage. [tas not uncor on 
t ct t store y the dnest wheat harvested There 
{ eas ed that more than 15 per cent of the 
‘ tw harvested at a sture leve hove the | t for 
in the tield storage are 
! 4 | rt When ear corn reaches 
ture sate tor cobbing, the “normal” tield 
t t shelled cor fears dropped, increase at 
rat t t three per cent per week tor a period of about 
four week sith the Ss thereatter increas at a rate of 
per cent per The loss the earliest 
sate t © See t ce near three per cent The expected 
es tuble harvestu conditions, are shown 
t kernel and cal Sture content of ear corm 
cd ita reported Shedd (9), Smith et al 
Ku il ind lished data recorded 
\ tof the Universit t Nebraska 
( M ( 
Days after maturit 
( i l 
i 
The data in Table 1 indicate that harvesting losses may be 
ely related to « mormsture than to kernel moisture 
Furthermore, the data show that where provisions are made 
for acs tly earlier harvest, a period of harvest with rela 
tively low theld loss at the beginning ot the season can be sult 
Stituted for a period of greater ss later in the season 
The a woot damage that occurs to ear corn in storage 
IS Not Cas etermined because of the large variation in re 
sults obta therent vears. Shedd (9) (1946) studied 
the etfect ot isture content on grades of corn in cnb storage 
during the period 47 to 194 He tound that the percentage 
fo oocribs contat g corn with 20.1 per cent mortsture or less 
varied tr vear ¢ vear as t Ws 1947-48, 90 per cent 


Acrit 
i 8, 100 per cent; 1 41, 89 per cent; 1941-42, 85 per cent; 
1944-4 per cent { 1945-46, 19 per cent. He observed 
that itis under favorable conditions only that a moisture level 
{ 20 roduction of grade No. 1 or 
stored in the 460 cribs observed, 
prade basis only): No. 1, 36 per 
cent per cent; No. per 
per cent; and sample grade, per cent. Loss 
some of the orginal good quality of ear corn subsequent to ; ie: 
harvest results trom a lack of ventilation. Poor ventilation 
iy be caused by pertect t ichine husking as well as i Ss i 
perfect storage structures 
Field and storage losses in the production of grasses and \ 
eh es are recogmized as being rather high. The importance 1 
yield of alfalfa obtained by hand harvesting : 
compared to farm methods of harvest. He i 
found that the present farm methods of harvesting lost about | 


35 per cent of the seed. On the other hand, Hanson and Harn 


son (24) of the Michigan Agricultural Experiment Station 
reports that with present harvesting methods tarmers save 
only about 40 per cent of the alfalfa seed actually produced 

The toregoing data clearly cate that a large economic 
gain can be mad 


mprovement grain harvesting equip 
ment and practices and the proper conditioning grain tor 


storage. The relatively simple method of drying grain with 


unheated forced air appears to be one of the “mussing links 
that farmers over a wide territory have been looking for to 
complete their successful mechanization of grain and seed 
production 
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INSTRUMENTATION AND CONTROLS 


This section is sponsored by the ASAE Committee on Instrumentatic 


rt art es scribing inter ting instrur 

t agricult will be welcomed, and 
or of the section, Karl H. Norris, Agricu 
Agricultural Research Center, Beltsy 


The Cornell Soil Penetrometer 


MrMBER 


yields and may factor accelerated erosion. Pene 
trometers are used in research work to determine the degree of 
soil compaction and have been found to be satisfactory for that 
purpose. Since the problem of soil compaction ts Causing con 
siderable concern, was thought the matter should brought 
the attention tarmers. Therefore, was decided that 
soil penetrometer could used extension teaching dem 
onstrate where soil compaction exists, the conditions that cause 
it, and what can done correct these conditions 

However, penetrometer could found that was 
tirely satisfactory for use in extension teaching Some require 
calculations to determine results and so have no mass appeal 
Others appeared to be complicated and costly to construct 

was decided build self-recording that could 
demonstrated groups, would accurate, require 
justing, simple build and easily transported. The pene 
trometer which described the following paragraphs meets 
these specifications and has proved to be a useful tool in 
extension teaching. 


Principle Operation. The construction the device 
such that the indicating or recording pointer is positioned by 
(1) depth penetration the point and (2) the downward 
required overcome resistance penetration. Thus, 
the pushed into the ground, curve drawn which 
shows force vs. penetration from the surface the ground 
the maximum depth penetration (or until the limit the 
force-measuring spring reached 

The mechanism consists two parts: (1) depth-measuring 
element and (2) force-measuring element 

measure the depth penetration, the chart board 
supported foot which rests top the ground, while 


This paper was prepared expressly tor AGRICULTURAL ENGINEERING 


The authors’ C. W. Terry, agricultural engineering department, and 
H. M. Wiison, agronomy department, Cornell University, Ithaca, N.Y 


4 
or abscissa displacement on the chart (atter the latt 


pointer, attached the 


moves down a distance equal 


to the depth of penetration (Fig. la This appe: 


t 
removed trom the chart board 
The torce measurement is based on the tact that deflection 


a spring, as shown in Fig. Ib 


measured suitable multiplying 


member to which the force ts ap 
pled and to the probe itself. This deflection moves the pointer 
at right angles to that described above 

These two mechanisms are combined into one so that the 
two motions of the pointer occur simultaneously and draw the 
graph torce vs. depth penetration directly the chart 

For preliminary work and tests, the probe point shown in 
Fig. lc, was made in the shape of a 30-deg cone with a tip 
radius of 0.0101n and a maximum diameter of 0.504 1n which 
gives a maximum projected area of 0.20 sqin. This point was 
screwed into the end the rod, through 
which the torce was applied 

The force calibration was made by applying the force in 
the normal manner with the point bearing on a pair of plat 
torm scales. Detlections of the pointer were marked on the 
chart for each 10-lb increment of torce 


The weight of the apparatus 1s about 15 lb. Only a tew 


seconds are required to push the probe into the ground and 
obtain a trace. Generally, several tests can be made on the 
same chart without the individual traces 
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Wood Trussed Rafters 


Paul Stoneburner and George Stern 


Assoc ASSAF 


SELF-SUPPORTING Several methods joint connection can used: (1) bolts, 
interior as useful and essential in many structures 


Houses, barns, cattle-feeding barns, machinery 


s, poultry houses, community buildiogs, livestock sales 
pavilions, and pasteurizing plants are a few examy les of rural 
structures where this type of roof Construction 1s desirable 


Wood trussed are means providing self 
supporting roof that is especially suitable tor rural construc 
tron. They are usually spaced to four feet apart whereas root 
trusses are spaced ten or more feet apart. Trussed rafters are 
therefore lighter in weight and easier to erect than roof 
trusses. They can be made of the most common timber sizes 
Oneanch-thick sheathing boards can be used as a roof deck 
which is common practice in conventional roof construction 
addition, trussed provide support for and 


eaves without additional framing 


Tt paper was presented at a meeting of the Virginia Section of 


A 


Fig. 2 there) Toothed-mng Burrlock fastener of 1-in diameter 


{ with long helically-threaded 
ameter toothed-ring Burrlock tasteners, with 


one side member removed atter completion of test 


Fiz Three-member joint 


of Screwtite nail and 1-in 
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(2) timber connectors, (3) nails, and (4) a recent!y developed 
miniature toothed ring connector 

Bolted Joints. Trussed ratters assembled w th bolted jounts 
are relatively limber and deflect considerably 


under load 


“ BOLTED 86 bd. ft. 
$9.40 Total Cost 


78 bd. ft. 
$8. 64 Total Cost 


CONNECTORED 


av ith. 


* 


66 bd. ft. 
$6.51 Total Cost 


2" 24" 


BURRLOCK 60 bd. ft 
$6.72 Total Cost 
Fix Wood trussed rafters, 26-ft sp 


Large joint areas are necessary tor installation bolts because 
the large end distance required; consequently, relatively 
large-size lumber needed. Considerable time and 
required to drill holes for the bolts These factors limit the 

Timber connectors provide more rigid 
joints than bolts and thus make erect large span, 
heavy-duty timber structures. development made feasible 
the use timber structures many instances where they had 
been previously impractical impossible. There are several 
types of timber connectors, but the 21-in-diameter, split ring 
connector most commonly used construc 
tion. However, several limit their 
expensive grooving tool must available. Although grooving 
and assembly are not too the construction 
suited assembly-line production than rural field condi 


Connect 


Fig. Burrlock trussed rafter under test observation 
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p Ihe re tha carbon: stee 
{ b nd threaded-shank nails in the 
teste pine I Carry twice as ch 
t Ss whe t em 
Relative 4 st niature t thed 
hurr k « ector i product of Metal Industries, Inc 
tow >} t meter have recently 
{ as ber tasteners which can be sed tor 
i es a es. They pr rigid jounts 
Burs 
cal iftte 
Hur k-remt 
int © se 
he cK ta 
thi i i 
It ed 
tr and hardware ul 
ESES ON TRE SSED RABTERS 
trussed ratters, as shown tn Fi were assembled 
Vi 14 Polytechnic Institute with the tour previously de 
| ‘ ethods) They were tested, as shown in I ( 
et the ind applying equal loads at the center and 
the two panel 7 its by eans of three hydraulic rams. For a 
‘ te » load, all the trussed ratters deflected less than 
‘ ible and provided ample ultimate load-carrying ¢ ipacity 
Iheretore, they can be classed as structurally satustactory 
Mate required butld the are as tollows 
I ( t 
mber 
hardware 
( ectored & (100 $8.84 (100% ) 
Bolted RO (110° $9.40 (100 ) 
Natled © (8S $6.51 
Kurt 0 ( $6.72 (7 ) 
Thus the iterials used tor the ¢ ictron of nailed and 
Burrlock asse led trussed ratters, t ng the same require 
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ments, cost about one-fourth less than those required for 


connectored assemblies 


trussed rafters are especially suitable 
They can tultill a 


fron oof an econon 


for rural 
the construc 
root 


definite 


need 


asser i€ ar-span 


a 


The Riley Sprayograph 
MEMBER ASAT Member ASAF 


ARIOUS proposals (1, 4 
AGRICULTURAL 


have appeared recently in 


ENGINEERING for study and testing of 


spray nozzles. These test apparatuses are particularly suited 


to testing low 


ne herbicide spray nozzles as to their mode 


and rate of application. It is probably known to few that in q 
1909 Howard Riley, charter member ASAE (2), 
vised simple and our opinion most test apparatus 
We have recently reconstructed this apparatus in a somewhat ; 
simpler form and tind it especially valuable in determining the 1 


characteristics of Solid and hollow 


cone-type nozzles. It 1s of 


t 
course equally suited fan-type nozzles 


It may be 


The reconstructed apparatus 1s shown in Fig. 1 


yn which run a canvas belt. The whole apparatus is thus very 


similar to the table canvas assembly of a grain binder. The 
canvas ts spliced so as to leave a slit about 31n wide between 
its ends. A shallow drawer centrally placed between the upper 


and lower surtaces the Carries sheet paper. This 
may be noted partially withdrawn in Fig.l The canvas 1s 
driven by a small motor at a speed of 200 fpm but other speeds 


and widths of slit may be required under special circumstances 
When spray is directed downward toward the paper the mov 
ing slit acts in the same manner as the slit in a focal-plane 


camera shutter. Hence, if a colored spray is used, the result is 
a snapshot of the instantaneous discharge of the ne 
As both the nozzle and paper are stationary the drop 


lets talling on the paper are undisti 


in effect 


thed 


The accompanying spray patterns (Fig. 2) show some re 
sults obtained by the use of this equipment 


For studies involving abnormalities nozzle manufacture 


this apparatus has many advantages 


REFERENCES 


in the design of Chemical weed contr 

pment for crops AGRIC TURAL ENGINEERING, p. 481 
Sep be is 

> Rule H Ww A spravoxrapt ASAE Transactions, vol. 3, 78 

Shanks, G I Tect 1 tor spray e testing. AGRICULTURA 7 
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Forced-Ventilation Tobacco Curing System 


Martin Matthews and Vernon Baker 


nearly 100 years farmers the flue-cured tobacco 

belt have known how to cure tine-quality tobacco, but 

only recent years have they considered the 
high cost curing bright tobacco with barns 
and the big waste fuel using open furnaces. 
estimated that the curing process costs about per cent the 
total cost production. During the past years much 
progress has been made developing better curing systems, 
especially coal-stoker and oil-burning curers capable of main- 
taining uniform temperatures. 


Experiment stations several tobacco-growing states have 
contributed this progress. They have not only tested many 
commercial curers but have also designed and tested equipment 
their own. According Moss and Teter (1)* inefficient 
barns and improper procedure will cause green tobacco, spong- 


This paper was prepared expressly tor AGRICULTURAL ENGINEERING 


The authors E. Martin MATTHEWS, associate agronomist and 


superintendent, Bright Leaf Tobacco Station, Chatham, Va, VERNON 
H. Baker, associate agricultural engineer 


Virginia Agricultural Expert 
ment Station, Blacksburg 


AutHors Note: The authors wish to acknowledge the contribu 
tions of G. EF. Barlow, Jr, assistant agricultural engineer, and R. B 
Davis, Jr, associate agricultural engineer, Virginia Agricultural Expert 
ment Station, betore their resignations in December, 1948, and March, 
1950, respectively 


ers in parentheses reter to the appended references 
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rules? 


Fig. 1 Cross section of experimental torced-veu ciation curing 


Assoc. Member ASAE 


ing, scalding, black stem, and perhaps green Brown (2) 
states that the three things which saved fuel barns con 
structed Oxford, were (a) more even temperature 
throughout the barn; (b) better heat insulation, and (c) better 
control the flow through the With the idea 
developing a system that would lower the cost of curing and 


improve the quality of the leaf, a forced ventilation system 
was built and tested. 


Description and Operation of System. A sketch of the 
barn shown The barn frame construction, 
weather boarded the outside and lined the inside with 
gypsum 


centrifugal fan driven electric motor blows 
about air per square foot static pressure, 
into the heating jacket. long the humidity between the 
tobacco leaves the proper level for curing (Fig. 2), the 
recirculation system will operate and the air will moved 
through the metering orifices, distributed along the heating 
jacket, through the tobacco and then down through the 
recirculation duct. Whenever the the air moving 
through the tobacco exceeds the setting the humidity con 
trol, the damper motor will energized which turn 
open the upper and lower ventilators (3). This allows fresh 
air drawn the bottom ventilator and moist air 
blown out the top After air exhausted 
the ventilators will close and recirculation continue 


Summary and Results. Use this system for four seasons 
has shown the possibility tuel and labor costs 
curing bright tobacco. The main advantages this system 
over other systems (including regular coal-tired furnaces, 
curers, and wood-fired furnaces) are Forced venti 
lation and recirculation fan made possible lower the 
high temperatures usually required the tinal stages cur 
ing, without prolonging the curing time. This lessened the 
hazard. With this system the barn temperature may low 
ered rapidly after the tobacco dry. This system made pos 
sible successful cures when the barn was loaded from 140 
150 per cent normal capacity stacking the sticks much 
closer on the tiers, apes damage from sponging or scalding 
This extra leaf was cured without any increase 
fuel. The quality leaf this system was good that 


i 


TOP BARN ORY 


CURING TIME IN HOURS 


Fig. 2 Temperature and relative humidity tor one 


curing in the torced 
ventilation barn, 


wing the time tor yellowing the leaf, dry 


ng leat and 
stem, and drying stem. The ventilation system is not operated during the 
yellowing period. The crosshatched area shows the time the circulating 
system cycled to bring in fresh air. From 68 to 100 hr curing time 


, the 
recirculating system was in constant operation 


4 4 
\ 
. 
q 
| 
= 4 | 
"FRESH AIR IN 20 80) t AMGEN | 


IPULATION | ited resources of Puerto 


Rio nece ites the growing use of intensive cultivation 


ethod conservation u recl ation an order to in 

ease the agricultural output to meet ever-increasing demands 

Ihe can af il raintall ranges trom less than 251n in the 

, vestern part of the Island to more than 2001n at the 

Lug ntair the northeast. It averages about 60 in 

\ the north coast inoin the south coast, and around 

the ntaw is interior 

The are surprisingly for such small tern 

tor More than $50 soil types have been grouped into 115 


enes. The deep soils of the uplands are generally well drained, 
hut there are often seepage spots in the medium-deep and shal 

m soils where slowly permeable rock layers force percolating 
the Moreover 


osed of in 


surtace 


the 


water the large runotf which must 


tropics often calls tor ditches 


ind other surtable measures in the uplands to save both crops 


There are also about 37 


u 100 acres of saline soils 
ahich are at present istly idle or in native pastures of very 
w carrying capacity. Drainage plays an essential part in the 
4.000 acres of poorly dramed soils, about half of which are 


by proper drainage through the installation of major 


Open ditches are used generally tor removing excess water 
ted they 


cultiva well constructed, usually have 


imiple capacity and can dispose ot the water quickly at a low 
grade On the other hand, they can waste as much as 10 of 15 
per cent of the area, and they mand a yearly upkeep expen 
fiture Sometimes, if not well constructed, they are imettec 


nent, and may encourage erosion 


pattern typical impertectly poorly 


mineral soul devoted to sugar-cane cultivation would 
he more or less as follows Small ditches 6 to 121n wide by 
© to b2ain deep every 8 of 12 ft, ve, every two or three rows 
{ cane These ditches will drain into larger cross ditches 


to 40 tt apart which in turn will discharge their waters into 
ister ditches to deep which follow the topography 
ft the land 

In tobacco plantations, which are usually on fields with 


pes of more than 10 per cent, shallow ditches are dug 
ur levery plot (each plot encloses about 900 to 1,200 sq ft) 
I er was prepared expressly tor AGRICULTURAL ENGINEERING 
I M A lice M BK Martini, respectively 
i tant tura ene eur 


Drainage Practices and Problems Puerto Rico 


Lugo Lopez and Martinez 


July i9) 


INEFERING f 


giving the the appearance that way the 
water travels only short distances betore entering the ditches 
and therefore loses its erosive power 

deep are dug near most the cotfee trees. During 
rains these holes catch runott water and sediment, and check 
the speed the water 

Under present conditions the establishment ditches 
the lowlands ranges anywhere between $40 and $60 per acre 
Afterwards their maintenance costs are much lower, ranging 
trom $12 per acre. the uplands devoted sugar cane, 
the establishment drainage ditches may run high $25 
$30 per acre, with subsequent maintenance costs some 
annually. The digging holes and other drainage and 
morsture-conservation practices in the cotfee areas may cost 
anywhere from $12. Every two three years the holes 
vet full sediment and must cleaned 


Tobacco Curing System 


Continued from page 429 

cured with other systems. During two years when forced 
ventilation was used for total mine standard 


barn, the average cost for fuel and electricity 
bined was per leaf cured. This compares with 
$1.92 per cured similar size barn operated 
tor nine weeks the same two years with an efficient ol curer, 
and $1.08 per 100 leat for coal stoker operated for 
curings the same barn prior installing the forced ventila 
tion system. (Costs based per ton for stoker coal, 
per gallon fuel and per kw-hr for electricity 
The curing data this report may used guide for 
curing bright leaf tobacco with forced ventilation. However, 
there exact method predicting performance data for 
ditterent types barns; the curing procedure will vary slightly 
with the maturity tobacco, each priming, and atmospheric 
conditions. The forced-ventilation system does not eliminate 
the need for tobacco curer during the curing 
process 
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The 1952 ASAE Gold Medalists 


I D. Woop 


THE 
Deere Gold Medal for 1952, the 
American 

nition to a great 


Ivan Wood the John 
Jury of Awards of the 


Agricultural Engineers gives recog 


selection of 


Society of 


grass roots” teacher. And, as seems in fair 


way become tradition, not some single several 

spectacular achievements which has earned the award, but the 
cumulation long and busy career 

Ivan Daley Wood was born October 17, 1888, 


Platte, Nebraska, starting life which might well earn him 
award great Nebraskan. His education commenced the 
common schools Platte and Fort Crook, continued the 
Belleview (Nebraska) Academy, and culminated the Uni 
versity Nebraska where 1912 received his bachelor 
science degree agricultural engineering one the 
the United States graduated with this degree. 
later received the degree 

His work the summer that year, 1913, was prophetic 
instrument man and engineer for the John Roper Lum 
ber Company North Carolina, his survey the Pungo River 
Drainage pointed toward his later work with structures 
and with soil and water. That fall returned the Univer- 
sity Nebraska instructor those but was 
captive the campus for only one academic year 

1914 extension engineer the state agricul 
tural extension service something new Nebraska and 
most new anywhere. Besides the prior his work 
cluded farm machinery, and the objective was “carry the 
work the Experiment Station the farms the State 
means practical demonstrations privately owned land 
and schools The methods developed were 
adopted by many states.’ 

During 1918-19 Mr. Wood took time out serve with the 
Aviation Section, Signal Corps, U.S. Army. Besides training 
had modicum flying hours and assignment 
charge the machine and motor repair shops Gerstner 
Flying Field, Lake Charles, Louisiana 

From early 1919 October 1940 was State Extension 
Agent agricultural engineering, yet this work was but the 
trunk from which grew many branches. 1934-35 was 
State Emergency Conservation Work supervising the 
organization seventeen U.S 


Forest Service erosion control 
camps and instruction their personnel. Work surveyed and 
supervised by these camps included extensive terracing, water 
conservation and soil-saving dams, and planting 114 
lion trees 

For nearly a year, in 1935-36, Mr 
Engineering, Plains Shelterbelt 


Wood was Chief of 


ntinued on next page) 


The American Society 
Agricultural Engineers 
awarded the 


John Deere Medal 


Ivan Wood 
and the 
Cyrus Hall McCormick Medal 


Charles Scranton 
Kansas City, Missouri 


June 


SCRANTON 


CHOOSING Charles Scranton the Cyrus 
Hall McCormick Gold Medal tor 1952, the Jury of 
Awards of the American Socety of Agricultural Engineers 


has done more than honor “exceptional and = meritorous 
the application engineering agriculture 
It reveals to other engineers, and especially to those embarking 
their careers, inspiring exa 
cloaked in the mantle of modesty 

Son Charles Jackson Scranton, and his Caro 
line Henry, our medalist was born April 1892, Peoria, 
1912 was graduated with diploma the mechanical arts 
group from which 
essentially an academy and jumor college. Immediately he 
began the forty work with the farm machinery in 


dustry which was to be both career and higher education 


iple which has been too well 


Institute, then was 


years of 


For short time did detailing and drafting for the Holt 
Machinery Company then newly established Peoria and now 
become the mighty Caterpillar Tractor Company. the fall 
that same year, 1912, joined the Avery Company, 
guidance the legendary Bartholomew 

There he drafted designs for jigs, fixtures and special 
equipment, and spent year the factory pattern maker 


also 
under 


and on the assembly line. From 1916 to 1924 he worked 
directly for Mr. Bartholomew, nurturing many of the numer 
sus and often unorthodox ideas for which the latter was 
known, as well as routine engineering on the companys 


threshing machinery. these years worked the sliding 
frame tractor, the motor which forecast the modern 
all-purpose tractor, the “road-razor’ which was a maintainer 
for the roads of the era, and the Avery header-thresher which 
looked toward the combines of today 

1924 Mr. Scranton turned what calls free-lance 
engineering, the course which developed manure 
spreader for the Rotary Spreader Company, Mason City, 
also designed railroad gate for the Chas. Butt 
Company, Springteld, 

1925 rejoined Avery, reorganized under the 
name Avery Power Machinery Company, and its 
engineer was responsible for its Combines as well as a line of 
steel threshers. In 1934, he became chief engineer at the La 
Porte, Indiana, plant of the Allis-Chalmers Mfg. Cor 
which had been taken over trom the Advance-Rumely 
pany. He continues in this position 


new 


Here, along with much that 1s routine and meritorious, he 
has done things that are exceptional. Among them, he 


fevelopment of the All-Crop Harvester, the first 


directed 
widely ac 


= 
j 
| 
{ ; 


nted with Mr 
{in the 
on has been so 
chine which 1s 
orps of engineers 
responsi tor the design 
with Mr. Scranton on the Farm 
sory engineenny committee trom its 
His contribution in this work has 
s very Cooperative in dealing with the 
ind goes the depths the issue 
miat ins his stand to the limit; if he’s wrong 
change his mind and get behind the issue and 
for putting it over as anyone. You admire a man 


distinguish the ditference between theory 
has been an accomplishment clearly shown 
ent designs In the farm equipment industry 


ilways been a need tor standardization to a certain 
certain items. Charhe one the tirst recognize 


id really get behind it to push it through. He has the 


ve whether the issue is in the classification for 


therein he h vl. i mayor role in 
grams for tractors and implements involv 

ins, power take-off connections, V-belt length 
satety measures and others which have been 
try and put into everyday use. Both for talent 
hed to a perplexing problem, and for its 

his work on safety shrelding of power 


| esteem tor Mr. Scranton 


specia 


ondness tor fishing, and his annual 

for its indulgence. How 
ickwater of the Hlinow River that his fish 
neering qualities of prompt decision 
snakes, and when 

art So he 


ined his departure from datly duty, 
be the engineer. His 
wilds, in his garden 


illezed, 


never ceases ta 


he has been 
us pocket and sketch 


the Universalist faith, to 


nection is with the Benev 


Besides his activity in the 


Deere Medalist 


( 


This activity involved surveys of shelterbelt strips in 
planning and irrigation of nursenes, surveys and ex 
water conservation measures. Meanwhile there 


the great drought that started in 1934, peaked in 


d ran into 194 


grants from the federal Public Works 
tration, Mr. Wood focussed attention of the Extension Serv 


alleviation the drought means pump irrigation 
ers were familiar only with dry-land methods, 

and their guidance in pumping and irrigation was achieved 
by hundreds of meetings and demonstrations with aggregate 
attendance exceeding 40,000 

During all these digressions and duality duty, Mr. Wood 
held his anchorage the State and the University 
was October 1940 that shifted his base 
Denver, Colorado, and his full athliation the U.S. Depart 
ment Agriculture. Here has been district engineer and 
principal construction engineer the Farm Security Admin 
istration, Construction engineer the Soil Conservation Serv 
ice, and since May 1946 irrigation engineer attached 
SCS research 

In all these shifts, mainly in organization, and in scope 
which embraced sometimes seven, sometimes seventeen states, 
and despite range duty including nearly all aspects 
agricultural engineering, his major and most consistent domain 
has been that soil and water management. very truth 
has gospel measure been applying art and science the 

Despite his eminence the domain water, both its 
drainage and irrigation aspects, Mr. Wood was also 
blazer soil erosion control. Nebraska graduate recalls 
held trip 1920 1921 study terraces already built 
Ashland, Nebraska, under guidance Mr. Wood the course 
his grass-roots teaching. His later activities gully con 
trol, dam building, tree planting establish 
ment reveal well-rounded orientation the wind well 
water phases erosion 


was 1919 that became member the American 
Society Agricultural Engineers. From that time forward 
and his briar pipe became legend the meetings 
the Society. Almost incredible his leaving Nebraska has 
been his appearance recent years without the pipe 

Through all the years has taken major part the 
hard work Society and divisions. Besides 
whole list assignments the field and water, has 
worked farm building design, dairy construction and equip 
ment, building plan service, farm structures eco 
nomics, paper awards and meetings committees. has twice 
been chairman of what is now the Soil and Water Division, 
and now becomes president the Society for 1952-53 

Mr. writing, like his teaching, has been the grass 
shows 118 titles appearing farm journals, building 
trade papers, and general publications. Likewise appears 
sole author bulletins and circulars the Uni 
versity Nebraska, most them marked 

Associates Wood pay tribute not only his talent 
teacher the field, but his art amateur 


His know him for versatility 


and skill in mechanics 


His major avocation, shared with Mrs. Wood, the study 
North American archaeology, particularly the Southwest 
current vacation project pilgrimage the Mayan 
ruins Chichen Itza, Uxmal and others Yucatan and Gua 

| 


Mrs. Wood the former Dorothy Good. The 
family includes son Eugene Donaldson and daughter Barbara 


Mr. Wood is member of the professional fraternities Sigma 
Tau, Alpha Zeta, and Gamma Sigma Delta. Other athiliations 
ide the Farm House Fraternity, Lincoln University Club, 

Presbyterian Church. nember-at-large the 
Scouts of America 


ne 


} 
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bay ent al in de Another is the Roto-Baler 
nstead of the tradit rectal ¢, a j 
te the danny with which he has time and again periments 
i fs nes of desive ty the 
lone Cagle ndepengent thinking ght suggest 1996, 
which has earned tor the admurat indeed the affection is 
te enpmect ther panies as well as his own 
One otf the i 
Another 
mnception in 
been outstan 
It he is right 
| hes willin 
j be as strony 
: 
| lhe that 
| 1 
tundarcdization lg: 
Working through technical society memberships and con 
lrawhbar ce 
adopted by ind 
take t hatts has eapped 
His tr fs tell of 
spr runave to 
ever, wasin lazy | 
{ ott he drea 
tter how ceter 
has SOCEATES er that he 
| r ev hurch where, it is 
wnt an old envelope trom ig 
Fat t Institute, Mr. Scranton is a member of the 
W hie red. His family consists of his wite 
the tor and their son, Jackson 
It is net as a writer that Charhe Scranton is known, though 
does his d ct irgely with invention, though he has 
bope een taken ts e thirty patents. Rather 1s it in the caliber of his Louise 
creative talent ino develoy nt of whines tor industry, his 
therein, his development of subordinates and his capacity tor 1 
he leadership among eng ers of cooperating, albert competing 
companies 


Looking For Machines 


Help 


Better 
Job 


Here’s interesting and commendable record: 
Every machine—agricultural industrial, 

new with CLARK 
designed transmission-axle driving unit 
performing with efficiency and dependability. 
This shouldn’t surprise anyone—for 
CLARK brings the assignment 
seasoned and resourceful 
engineering experience 

that goes back years. 
The Clark Drive-Unit the 
lookout for heavy duty machines 
that might well benefit from 


closer acquaintance. 


x PRODUCTS OF CLARK — TRANSMISSIONS AXLES AXLE HOUSINGS + TRACTOR DRIVE 
ig = } UNITS « FORK TRUCKS AND TRACTORS * POWERED HAND TRUCKS + GEARS AND 


— 


FORGINGS « ELECTRIC STEEL CASTINGS 
This pocket 
size book briefly describes CLARK EQUIPMENT COMPANY BUCHANAN, MICHIGAN 
and illustrates Clark Products. 
You are invited to send for it. Other Plants: BATTLE CREEK ond JACKSON, MICHIGAN 
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NEWS SECTION 


ASAE Program for Centennial 
Convocation 


SPECIAL tural program being arranged the 
Amer tural Engineers 1 wath 
the Cente Convocation be held at Chicane 
promber 

I ASAL pros A be presented M fay and Tuesday, Seg 
t er ® and ut the LaSalle H C hic ape The tour technical 

f s Power a Machinery, Rural Electric, Pare 

truct Wat ave cach accepted responsibility tor 

he progr ta ‘ 4y session, and in addition a special dinner 

j ‘ ‘ ranged tor the ¢ x of Monday, September & 
t the program 

Vhe pen Monday, September with 
St t progra at wt David Far 

Great Lakes Steel ¢ p. wall presice 

program W Kasser, ager 

ter of pr t Portland Cement A a ce 

ta and rane ot 
emt researcl { clopment farm ed 

Walla Ashi I tarm burlding and rural ing division, 
Departs t of Age ture The third speaker will be Deane G 
prot ro of farm structure University of Hino, who wall 
the hallens mwaiting agricultural engineers in the field « 

i Power and Machinery program will be presented at 2.00 p.n 

the atter of September &, with ROL. Worrell presiding Mr 
NN ‘ chairman of the wer and Machinery Division and project 

aineer, tractor division, Allis-Chalmers Mtg. Co. This program wall ope 
a talk the luthonm of ftarm implements luring the past 
ins by baxene G McKibben, director of agricultural engineering re 


h, US Department ot Harry Bo Walker, protessor of 


ral engineering, University of Calitornia, will then present an 


comme appransal of the and socal results of farm 
echa ton The third and last speaker on this program wall be 
K WW Anderson, manager, product research, Deere and Company, who 
will talk cw hor t tarm machinery development 
A ecuil ASAP di being arranged tor the evening of Monday 
September & the ballroom on the 17th floor ot the LaSalle Hotel, a 
emorat the 1 ha vorsar t the orga ut of the first 
ot engineer this country. Presiding as master of cere 
es at this dinner will be Stanley Madill, puntor president otf 
ASAL, and ex tive engineer, John Deere Wat Tractor Works of 
Deere Mte ¢ The speaker tor the occasion will be Ivan D. Wood 
nt ASAL, and uf engineer, Soul Conservation Service 
1 t tot t address will be The Engineering Revolutie 
Ay re 
It torenc program ot the second day, September is to be 
{to the biect of the soil and water phases of 
and the presiding chairman of the session wall) be 
Ryers harman, Soil and Water Division, ASAB, and tart 
ul arch) specialist, Conservation Service, USDA Dr 
K rte M = Salter, chiet, Soul Conservation Service, will open the pro 
ura ssing the si t of the engineer's job in developing Amer 
cas agt tural capacity to produce He will be followed by Lewis A 
Jones, chret, dramake and water conservation division, SCS, who wall 
talk « frannage as a tool tor increased tarm production The subject 
of teriatu relation to food production wall be the subject of an 
address by Tob Christiansen, dean, school of engineering of technology, 
Utah State Agricultural College 
The final portion ot the ASAE program, dealing with the cural elec 
tritiation, will be presented on the atternoon of Tuesday, September 9 
with A HO Hemker, chairman, Rural Flectric Division, ASAE, and 
manager, farm industry division, General Electric Co, presiding The 
program will be opened by EOC) Easter, vice-president, Alabama Power 
Co, who will speak on engineering problems in taking electric service 
to the tarm He will be tollowed by WOOD Hemker, agricultural engi 


cer, Westinghouse Electric Corp, speaking on the latest developments 
n eclectrn tarm equipment Progress in the drving of agricultural crops 


s the subject to be discussed by Barre, bead, agncultural 


department, Purdue Universit Ridout, Jr, editor 
Flectraity on the Par Magazine w research on uses ot 
electricity agriculture, and he w be wed by a discussion of 
upplica sof artifiera aht re by Ditchman, eliminat 


ASAE Meetings Calendar 


August 25-27 —NortH ATLANTIC SECTION, University of 
Maine campus, Oron 


September 8 and 9—ASAE ProGraM, Centennial of Engineer 
ng Convocation, LaSalle Hotel, Chicago, Ill 


October and 10— PENNSYLVANIA SECTION, Penn Wells 


Hotel, Wellsboro, Pa 


October 40 - November 1 Pacific NortHwest SECTION, 
Oregon State College, Corvallis 


December 15-17—Wiunter MretinG, Edgewater Beach Hotel, 
Chicago, Hl 


June 15 to 17—467TH ANNUAL MertinG, Hotel William 
Penn., Pittsburgh, Pa 
Note. Information on the above meetings, including 


copies of programs, etc will be sent on request to 
ASA®#, St. Joseph, Michigan 


USDA, will review progress in the ethicient use of electricity in 
sericulture 

> 

Printed copies of this program, as well as intormation on hotel 
reservations, registration tor the meeting, etc, will be mailed to ASAI 


} 


members in due course Complete information on this meeting may b 


obtained trom the ASAE headquarters office at St. Joseph, Michigan 


Agricultural Engineers Mark Progress 
Kansas City 
ROUND 600 agricultural engineers, members of their families and 
guests assembled at Kansas City, Mo. June 15-19, tor the 45th 
Annual Meeting of the American Society of Agricultural Engineers. The 
event reflected a year of progress and orientation for work on technical 
and professional problems immediately ahead 
As usual a large proportion of those who attend regularly showed 
up early to make the most of the occasion. Entertainment provided for 
them on Sunday evening included a complimentary buffet supper and 
asa special attraction, an ilustrated talk on his recent vacation trip to 


Guatemala and Yucatan by Ivan D. Wood 


th 


An attendance of more in 300 at this affair was larger than ex 


pected and soon exhausted the food supply provided. With an explana 
tion by Paul Doll, chairman of the local arrangements committee, the 
rowd good -naturedly accepted a delay and extension of the visiting 


e while the hotel prepared additional sandwiches and coffee 


C WW. Smith, chairman of the Mid-Central Section, official host 
xroup tor the meeting, extended a welcome on behalf of the Section 

Fecbnical division sessions opened Monday morning but the whole 
xroup came together for the first general session Monday afternoon 

Paul N Doll, chairman ot the Committee on Arrangements, called 
the session to order Lloyd W. Hurlbut, chairman of the Meetings 


Committee, supplemented the welcoming remarks of others and outlined 


provisions for the pleasure and satisfaction of those present for the 
remainder of the meeting. He then called on Stanley Madill to make 
the president's annual address 

In his address Mr. Madill noted particularly progress as shown by 
activities Of the various sections of the Society, by broadening contacts 
and interest in working with agricultural engineers as shown by leaders 
in related fields; by sustained and increasing demand for the services of 
agricultural engineers, and bv a number of other yardsticks 

At the conclusion of his address Mr. Madill introduced the next 
speaker, Henry Dreytuss, industrial designer, who presented an illus 
trated address on “The Silent Partner of the Engineer.’ His explanation 
of the manner in which the industrial designer works with engineers to 
improve products trom the standpoint of performance, appearance, and 
economy, commanded the complete interest and attention of the audience 

Following the general session the annual business meeting of the 
Society convened at 4.00 pm Reports reflected progress in several 
specific professional and technical matters and administration of 
the Society 

Monday evening was devoted to concurrent special programs and 
round tables 
The College Division gave its time to matters of professional out 


nd training requirements and attracted the attendance of an un 


usual number of representatives of industry 
A separate program for extension engineers dealt with problems of 
extension work in industry as well as in public service 
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wm enaineer, General Electric Ce As the last speaker on this program 
H Pringle, exte rural clectrificatu rm t, EXtension service Continued on page 436 
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When comes selecting anti-friction bear- 
ing, the best buy the one that best suits your 
specific application. Many manufacturers have 
found that for high radial capacity, light weight 
compact size, the Torrington Needle Bearing 
cannot equalled any price. 

They have found, too, that Needle Bearings 
provide dollars-and-cents savings assembly, 
lubrication and maintenance. All this, plus the 
initial low cost Needle Bearings, makes them 
really outstanding value. 

Next time you specify anti-friction bearings, 
consider the advantages Torrington Needle 
Bearings. Our engineers will gladly give you more 
details terms your application. 

THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


District Offices and Distributors Principal 
Cities United States and Canada 


TORRINGTON BEARINGS 


Needle Spherical Roller Tapered Roller Straight Roller Ball Rollers 
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r. at which Se Mad Pre tot ASAI 1 ex 


ens er of John Deere Waterloo Tractor Works, 1 t aC 


Organization Meeting Rocky Mountain 
problems the Section 


7 organization meeting of the Rocky Mountain Section of the 
t the Ar Soctrety of tur eers was ton et camy 
fl 


State Agricultural College at Logan on May 1 ( nd 


the Section. George D. Clyde hiet, Division of Irrieation, US. 
j ASAE S lud Conservation Service, was elected vice-cha in, and Spencer H Daines 
t, Robert FoI President head, agricultural engineering department, USAC, was elected the secr 


Section 


ment Association, was elected chairman of the Washington 
IDC.) Section ot the American Society of Agricultural Engineers 
Family Day” meeting of the Section held at the USDA Agricultural 


at the 


City M m and Planetarrum, a luncheon at Macy's Department Store TI 


he meeting was held in the Center Building at the Research Center, 


ASAI ) " 
‘. Research Center, Beltsville, Marvland, on June 12. He succeeds B.C 
Reynolds, agricultural engineer, Othce ot Experiment Stations, USDA 
enta { tor student ul t Ity advisers ided thre t } 
i SEONG The new vice-chairman of the Section elected at the meeting 1s G. 
the rtesy t the ter tronal irvester Compan 
| Interna H Ryerson, farm machinery research specialist, Soil Conservation Service, 
| In addit to sharing with the n the several entertainment tea USDA 
t meeting la pre ed a get-acquainted lunch The new secretary of the Section is Karl Norris, agricultural 
| ‘ 1s tour through the Nelly Don Garment a tour to the Kansas engineer, farm electrification division, USDA 


New Concept of Water Disposal” by L. D. Worley, zone conserva 

tronist, SCS, Spartanburg, ¢ The Use ot Wood in Farm Structures 

bD. O. H. Miller New Chairman of by WH O'Brien, trade promotion manager, Southern Pine Associa 
. So. 1, New Orleans (paper presented by Mr. Frazier), “Harvesting Spe 

low a Illinois Section Crops in Alabama” by Tom Crusinberry, Dearborn Motors Corp., 


D O H MILLER, project engineer, French & Hecht Division of Birmingham, Mich The Use of Multiple-Unit and Pipeline Milkers 


ind a tour ot Nelson Art Gallery and a short business session was tollowed by the showing of the motion , : 
\ evening s ASAF Annual Dinner brought the meeting to picture film on the step-saving U kitchen presented by Mrs. Lenore Thye | cs 
' . and e Ceren es of the occasion included presentation This was tollowed by an hour tour of laboratories in the building. The § ie 
\ Hall McCormick Medal to Charles J. Scranton, the John subject of experimental farm houses was presented in the form of x 
Dee Medal to Ivan DW {, and the FEI Award Purdue colored slides, with J. Robert Dodge covering the construction features i as 
St t Branch W ers of the Journal Paper Awards lent Paper and Mrs. Lenore Thve discussing functional design. Following a visit SoG 
Awat wid Student H r Awards were also announced to these expermmental houses, the group enjoyed a picnic supper at the Euibe 
Collins, humornst a philosopher, gave the address ot the residence of A. Logan, superintendent of the Agricultural Research 
x Speaking as ¢ who responds to the call of the dinner bell, Center x 
he wed a kee ppreciation of the work being done by agricultural hs 
audience that work forward Alabama Section Spring Meeting 
HE Alabama Section of the American Society of Agricultural Engi 
tol Ly Wood in the cl x ceremonies, and Mr. Wood in his first neers held its spring meeting at Gulf Shores, Ala., on May 16 and 1 itt 
ew president of ‘the Society presented Mr. Madil? Sixty-one members and guests, including six senior students, were present 
with a past president emble Topics discussed during the meeting were “Economics of Machinery pate, 
for Small Farms,” by Julian Brown, state director FHA, Montgomery, 


Kelsey Haves Wheel ¢ Davenport, lowa, was elected chairman by WH. Green, International Harvester Co., Nashville, Tenn., and a ‘ 
of the lowal Sect ot the Society of Agricultural 20-minute movie by the Monsanto Chemical Co., describing “Krilrum 
Engineers at the Sect sa il meeting he at the Short Hills Coun Guest speaker for the banquet was Mr. Joe D. Baldridge, John Deere P 
trv Club in Fast M 1 April 28) He succeeded W. L. Dennis Plow Co, Nashville, Tenn, who delivered an interesting address on ¥ 
t exper tal design eng r, Jot Deere Harvester Works, East Americanism, which was generously sprinkled with tales of Ozark ¥ 
M relatives and "goings-on 

At the same mecting two cw vice chairme were also elected, thev During the business meetin , an invitation trom persons representing 2 
€ KK Beeman, enemneering department, | 1 Case Company, Burling Florence to hold Section’s fall meeting in that city was accepted. Officers 
ton, lowa, and CS) Morrison, chiet ene er, product development elected to serve tor the coming year were Chairman, C. A. Rollo, man 


Deere & Company, M e, Ht axer, Grimes Tractor and Implement Co., Montgomery, and Secretary 
Weakly, lavout drattsman, enaineering department, East Treasurer, J}. L. Butt, associate agricultural engineer, Alat 
orks, International Harvester ¢ was elected the new secre technic Institute, Auburn (Cont 


ama Poly 


ed on pare 438) 


t Contr plore Her rma John Deere Harvester Works, Seeber, East 
( A cw ts held wit The technical program for the meeting { papers by JR 
tar tt w the pr t researct partment, Deere & ind kinematic tractor 
the 
¢ 
j 
ins tor its effective presentat More members and friends ASAE attended the meeting and 
were took part int program of pape that was presented, im additn ti 
‘ organ the crn 
nt, presided turn at the several tary of the new Section 
I Rec 1 © Ce ‘ ‘ The group present at the meeting voted to invite the parent ty 
! to hold its 1 i annual meeting at Loga 
} 
Ra Barger, 1 wer of farm pra 
' Harry Pers Frank Lanham, assistant 
aa 
BS 
Wes 
y 


is Member of os Association of 
SPRINKLER IRRIGATION EQUIPMENT MANUFACTURERS 


Write for your 
copy of this 

free booklet on 
portable sprinkler 
irrigation systems 
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another man your community who, like you, 


wants promote better farming methods. This man 

ready work with you and the farmers your area 
plan profitable sprinkler irrigation systems... 
practical systems that will help extend growing seasons 
and pasture feeding, improve crop quality, 

increase yields and protect against dry-spells. 

Yes—like you, this man familiar with local conditions. 
experienced setting portable sprinkler irrigation 
systems. knows how tailor these systems meet the 
specific requirements the farmers that you advise. 

You know this man. Farmers know him. the dealer 
your area who sells strong, lightweight, rustproof, Reynolds 
Aluminum Irrigation economical, efficient 
lifeline portable sprinkler irrigation systems. Call 
him write Reynolds Metals Company, 

2588 South Third Street, Louisville Kentucky, 
for your copy the booklet offered below. 


Reynolds Metals Company, 2588 S. Third St., Louisville 1, Ky. 


Please send ‘More Income Per Acre,’ your new illustrated booklet 


on the appiication and advantages of portable sprinkler irrigation. 


Nome 


R.F.D. or Street 


LIGHTWEIGHT ALUMINUM PIPE FOR PORTABLE SPRINKLER IRRIGATION SYSTEMS 
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North Carolina Section Holds Second Meeting 


HE first meeting of the North Carolina Section of the American 

Society of Agricultural Engineers, after its organization meeting in 
February, was held May 20 in Riddick Auditorium on the North Caro 
lina State College campus at Raleigh Following a business session dur 
ing which Section by-laws were adopted, several committees appointe i, 
and the future of the Section discussed, the group listened to an inspir 
ing program of papers and talks 

David S Weaver, director of the North Carolina Agricultural Exten 
sion Service talked on agricultural engineering in today’s agriculture 
He was followed by J No Howard of the Duke Power Co. who reported 
on progress with infrared brooding. The subject of irrigation in North 
Carolina was discussed by T. Vo Wilson, a member of the agricultural 
engineering staff of North Carolina State College. WE. Kastler of the 
Acroglide Corp talked on commercial grain drying The program closed 
with a talk by G W Giles, head of the agricultural engineering depart 
ment of North Carolina State College, on the tunctioning and progress 
ot the department 


Centennial Engineering News 

A’ LEAST 15 foreign nations will officially participate in the Centen 

nial of Engineering to be celebrated in Chicago this summer. This 
participation as in addition to the plans just announced by the Mutual 
Security Agency at Washington to bring a special mission of 200 
especially chosen European engineers to the Centennial as part of a five 
week inspection tour of the United States, during which they will study 
American production methods 

The number of American engineering societies and associations 
pledged to take part im the Centennial has now reached $8. They have 
a combined membership of almost 450,000 professional engineers cover 
ing practically every technical and scientific held) Prominent in shaping 
the program and other activities for these various participating groups 
are former president Herbert Hoover, and Charles F. Kettering, world 
leader in engineering research 

Largest single delegation announced so far will come from. the 
Engineering Society of Norway It will have 17 members. The Royal 
Soceety of Tndustral Foxineers, Belesum, will have an 11-man delega 
thon, while the combined group representing Great Britain's Institution 
ot Blectrical Faganeers, Institution of Civil Engineers, and Institution ot 
Mechanical Engineers os also expected to show large proportions 

Other countries with assured representations trom among their lead 
ing scientists and engineers are France, Japan, the Netherlands, Switzer 
land, Italy, India, Canada, Mexico, Cuba, Peru, and Uruguay 


Strenuous efforts are also being made to make possible the attend 
vice of delegations trom those Latin-American nations trom which no 
iehnite Commitments have yet been received 


Farm Electrification Conference October and 


P' ANS have been completed for the 7th annual National Farm Elec 
tritcation Conterence to be held Monday and Tuesday, October 20 


ul 21, at the Statler Hotel, Detrort, Mich As in the past vears, the 


Conterence again will bring together key tarm electrification leaders from 
vational farm organizations, educational institutions, US. Department ot 
Avriulture, endustey, and sales and merchandising organizations. Ap 
proximately 300 specialists tarm and home electrification activities 
are expected to attend 


The “tormat) ot the 1952 Conterence will differ radically from past 


programs, in that it wi © divided inte section as well as general meet 
Sectron sessions will be devoted to practical discussions of elec 
tral applications of interest to the tarm homemaker and the produc 
tion worker bach group ot applications wall be discussed separately, 
with conterees invited to attend those section sessions in which they are 
t reste 
sectionalizing oof Conterence was decided upon in an 
€ provide conterces with an opportunity of getting at arass 
answers to specific utilization problems as they pertain to certain 
products — appliances in the home, electrically operated time and labor 
savers O97 the tarmstead Specialists in each line will be present to guide 
the discussions and to handle tormal presentations 
Nationally own tarm electrification and agricultural leaders will 
address the ge al sessions, Which will be held on the afternoons of the 
two davs Section meetings are scheduled tor each morning, getting 
underway immediately atter the tormal opening ot the Conterence on 
October 20 
A number of other teatures have been planned for the Detroit 
meeting, including a complimentary industry cight” program for the 
evening of the first day 
For those who will be arriving in Detroit on October 19, the pro 
gram committee plans an intormal evening torum at which a wide range 
of farm electrhcation problems wall be discussed in traditional “give 


and take’ stwle 
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ASAE Journal Paper Awards Announced 


a the annual honors and awards announced during the dinner 
at the annual meeting of the American Society of Agricultural 
Engineers at Kansas City in June were the ASAE Journal Paper Awards 
covering the papers judged best of all those published in AGaicut 
TURAL ENGINEERING during 1951 


Winning papers included “Automatic Feed Grinding and Handling, 
by M. W. Forth, R. W. Mowery, and L. S. Foote (November), “New 
Concepts in Side-Delivery Rakes,” by Roy Bainer (May), “Design and 
Performance Characteristics of the Flywheel-Type Forage Harvester 
Cutterhead,’ by Orrin I Berge (February), “Some New Data on Re 
sistance of Grains to Air Flow,’ by Claude K. Shedd (September), and 
The Effect of Circular Perforations on Flow into Subsurtace Drainage 
Tubes,” by G. O. Schwab and Don Kirkham (April and May) 


Honorable mention was accorded five additional papers as follows 
Brooding Poultry with Infrared Energy,” by Vernon H. Baker and 
James H. Bywaters (June); Land Preparation for Irrigation and Drain 
age,” by Ivan D. Wood (November), “A New Metal for Farm Tool 
Components,” by H. L. Geiger and H. W. Northrup (March), “Irriga 
tion Requirements of Crops,” by Harry F. Blaney (December), and 
Study on Septic Tanks and Septic Tank Disposal Systems,” by T. W 
Bendixen and S. R. Weibel (September) 

The papers were judged by a committee of six representative mem 
bers of the Society. Certificates of award and credit of one year's mem 
bership dues are presented to the winners 


PERSONALS ASAE MEMBERS 


Charles E. Ball, who for several years has held the position of agri- 
cultural engineer and associate editor of “Farm and Ranch”, published 
at Nashville, Tenn., was recently made vice-president of the publishing 
company and managing editor of the publication 


Sherwood S. DeForest recently became associated with the Meredith 
Publishing Co. at Des Moines, lowa, as assistant editor of “Successful 
Farming He was formerly extension agricultural engineer in farm 
structures at lowa State College 


D. K. Pubriman was awarded the Ph.D. degree in civil engineering 
at the University of Wisconsin in February and afterward joined the 
school of engineering staff as associate professor of civil engineering at 
Colorado A. & M. College. Recently he accepted appointment as asso 
ciate professor of irrigation and drainage at Utah State Agricultural 
College, Logan, which becomes effective July 1 


Laurence H. Hodges has resigned his position as assistant professor 
of agricultural engineering at the University of Wisconsin to join the 
engineering department of the J. L Case Co, effective July 15. He will 
be located at the Company's Rockford, Hl, works 


L. W. Gray recently retired as manager of the rural division of 
Georgia Power Co, and was succeeded in this position by one of his 
associates, Bud S. Moss, who was moved up from a position as agricul 
tural agent. Mr Gray 1s a veteran of 34 years service with the Com 
pany and has been a member of ASAE since 1922 


Julian M. Juantorena has resigned his position as engineer in the 
agricultural research department of Compania Tecnico Agricola Ind 
S.A. at Matanzas, Cuba, is now employed as field superintendent of 
the Gomez Mena Sugar Mill, at San Nicolas, Cuba, which ts one of the 
largest of its kind on the island. This mill grinds about 7,000 tons of 
sugar cane a day tor about 160 days a year. The mill maintains an 
experiment station and an entomology laboratory to produce the Cuban 
fly Lixophaga Diatraese, Towns 


didert Molenaar, protessor of agricultural engineering, State College 
ot Washington, has resigned to accept a five-year appointment to the 
position of irrigation and draimage othcer with the FAO, with head- 
quarters in Rome, Italy. His new duties will take him to various mem 
ber nations of United Nations, outside of the Soviet bloc during the 
next five years, but primarily his work will be confined to Italy, Greece, 
Pakistan, and countries in the Mediterranean area 


Elwood F. Olver has resigned his position as educational director of 
the Iowa Rural Electric Cooperative Association at Des Moines, to 
accept appointment as associate professor of agricultural engineering at 
Pennsylvania State College. His work will include teaching rural elec 
trihcation and contacts with the electric power suppliers in Pennsylvania 


Archie A, Stone, who has been serving for nearly a year as chief of 
the Farm Machinery and Equipment Section of the Office of Price 
Stabilization in Washington, has resigned and will resume his former 
position as special representative of the executive ofhces of the Inter 
national Harvester Company. His headquarters will be at the Washing 
ton ofhce of the Company, 815—15th St, N.W., Washington, D. ¢ 
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QUESTION: Underbelting drive 
10% decreases belt life what 
percentage? 


ANSWER: Believe not, underbelting 10% de- 
creases belt's life and underbelting 20% 
means sixty per cent decrease! your next project 
entails tough v-drive problem, let 
help engineer the design. Chances are can help 
you make important savings. 


QUESTION: What safe maximum operating 
temperature for v-belt drive? 


ANSWER: safe average 150°F., but special heat- 
resistant belts are available for operation higher 
temperatures. Maybe you have design problem that 
involves extreme temperatures—or 
drive. Experienced Durkee-Atwood engineers are 
your service help you work out. 


DURKEE-ATWOOD COMPANY 


MINNEAPOLIS 13, MINNESOTA 


DEPT. AE-7 


QUESTION: What the average percentage 
elongation multiple V-belt? 


ANSWER: The per cent stretch differs, course, 
with various but actual operating 
tests prove that V-Belts stretch less 
than remember when you want 
sure, slip-free transmission the products you design. 


HANDY TIPS 


V-BELTS AND V-DRIVES! 


Write for free copy Durkee- 
new V-Belt Catalog, 
which includes complete conver- 
sion tables, engineering data 
and drive 
V-Belt 
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Bronze spur gears 

Oberdorter alloy No. 16438) 
Bronze housing 
Oberborfer alloy No. 741) 


- 
| Packed to withstand 
the cromatic oils 


Micro-finished 


| stainless steel shafts | 


| Lubrication ] 
| fittings 


Correct Farm 
Spraying 


SPRAYING 


costly spray any way 
but exactly. All the 300 
styles and sizes new Ober- 
dorfer Bronze Gear Pumps 
are metering pumps, enabling 
you spray exactly the cor- 
rect amounts. 


Why pay more when the 
best costs less? Buy Ober- 
dorfer Pump-equipped farm 
spraying equipment. 

Agricultural Pump Division 


Oberdorfer Foundries, Inc. 
1427 Thompson Rd. Syracuse, 


OBERDORFER 


kk H Wars Gro Sacra Calit 
way at A; the age of at Miatchel 
S bD a he ceree engineering a 
{Ca 
During the next 
priva put 
water water 
During 
M | 
fic restx 
i 1 
In 1 he « t { Sacrament 
blems ot rrigat n in the Sacramento 
tinued uf ot his passing. Those years were 
truittul work ial responstbility ably discharged 
t with the and sanitation system tor the City ot Davis, 
initary district and Elk Grove, Potter Valley Irrigation Dis 


Reclamation District, Hollister Irrigation District, 
nas Distri 


trict, Sherman I 


Merritt 


Georgetown Divide, and 


Pollock Pines pre In 1951 he had completed his work on the 
Another important phase of 
ctice involved representing clients in eng 
hifornia Division of Water Rights, Railr 


Certihcation Comr 


Mariposa Dam and water system project 


his neering matters betore 


1 Commission, Bond 


rs. He had also served repeatedly as 


expert witness in ne water rights 


His avocation was engineering history in Calitornia’ In pursuing it 


he built up rare collections of orginal eng 
and pr 
Railroad 

Protesstonally he was a lite member of ASCE, one ot the organizers 


of its Sacramento Section, and a past-president of the Section. He had 


xX reports, maps, plans, 


les relating to the flood of 1862, and to the Southern Pacifx 


vor of ASAE since 1927, and was also a member of the 
Fraternally he was a member of the 
nto Lodgwe, F & A M, the Shrine, and Scottish Rite Body 


Harort 
Deere & Company and tormer xeneral manager of the John Deere 
Planter W in Greensboro, ¢ 

Mr White was born in Moline, Hlinois, May 1, 
ind Mrs Charles WH 


He first was en 


Whitt, tormer member of the board of directors of 


rks, passed away May 9, 1 
1885, son of Mr 


His early education was in Moline schools 


loved at the 


i Deere Planter Works during the 


summers of 190 Is 1906, between terms at the University of 
Wiiscons where he studied mechanical engineering and law. In 1907 


Deere Planter Works, and 


two vears later he trar lepartment, where | 


ither Was superintendent 
He contin 


ied to work im the experimental department with his tather 
until the latter's retirement 1917 


and then succeeded him as super 
wwink year he became plant superintendent. In 
er of the John Deere Planter 


was elected to the board ot directors of Deere 
A 
the development of many outstand 
! in the line of planting equip 
’ ding th wean John Deere ) checkrow corn 
planter. He had been granted more than 85 patents, all in the tarn 
t held 
Harold id been a member of the American Society of Agri 
ral En since 1 and he was the first man directly con 
with hn Deere organization to be awarded the John Deere 
wold medal lished in 1937) by the Jury of Awards of ASAE 
“ t terre { on t m n 1 ) 


at the time of the Deere medal 


litetime ot devotion to a well 


1s early lite in 


nificant insight into 


1 he was cle he watcl 


ed with n than a small 


r whale in a little shop his 
lesixned a corn plante boy observed the shap 
the tabricatue fitting and assembly of 
part 1 mplete mact the held tor pertorn 
i hencetortt ur 1d the creat 
planting « 
In 1949 Mr White reques that he t ft major a 
ve re sibilities, a his rests ‘ manager ¢ 
| Deere Planter Works cording trully accepted, 
» he was persua the general operating department otf 
1) ( pany wna capacity. Early inl he also asked 
to be relreved ot his d sas a director of Deere & ¢ sany, and th. 
White survived the widow, the former Wilson, whom 
‘ arried September 2 12, by one daughter, Mrs. Robert Tracy of 
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says Chris Hansen 
Grand Mound, lowa 


Chris Hansen knows that many farmers have been wiped out 


disastrous fires. Read what has say about this problem that 
concerns every farmer: 


steel buildings suit fine. Most outstanding satisfaction know 
ing that, in my steel buildings, | have protection against the many fire 


hazards that are always present farms. After experiencing two fires SEND THE COUPON 


oy Inited Ste Steel C ny, Agricultural Extension Bureau 
also like the strength and durability steel cattle buildings and 
Room 2803L, 525 William Penn Place, Pittsburgh 30, Pa 
the machine building. They have fine, neat appearance. The insides 


have any posts easy store machinery and clean the cattle 


Please send me free literature about steel farm buildings. | 
shed. Also I know I will receive many years of low upkeep service from Building will be used for | 
steel 
buildings. When properly grounded, they offer unbeatable pro- Send information 
tection against lightning. many communities, you can get the Name 
very lowest insurance rates steel buildings; fact, fire under- Address 
writers consider steel construction the safest all. County State 
against any other type construction and you'll see why you manufacturers who fabricate steel buildings for use. 
get more for your money when you build ith steel. 
You get more for your monty you 
UNITED STATES STEEL COMPANY, PITTSBURGH 
AMERICAN STEEL WIRE DIVISION, CLEVELAND COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL IRON DIVISION, FAIRFIELD, ALA UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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For GREEN PASTURES 


the W.C. Tyler Farm relies 


MARLOW Irrigation Pumps 


This tracter-mount- 

ed Marlow Model 
centrifugal 
pump is veed by Mr. 
Tyler ef Vernon, Ver- 
ment. With it he ap- 
plies 

300 GPM of water per 
setting in his postures 
through 1000 feet of ir- 
rigetion pipe and 12 
sprinkler heads. 


“phere than satisfied,” says Mr. Tyler. “Se much se I’ve since bought 
another Marlow.” 


MARLOWS EARNED LEADERSHIP 


Farmers find that Marlow pump 
more than seasonal investment. Marlow can 
moved readily from one location another. ad- 
dition sprinkler irrigation, Marlow can used 
for fertilizing, spreading insecticide, frost control, fire 
breaks, water supply, drainage and many other 
farm jobs. 


Marlow centrifugal pumps are available wide 
range models for any sprinkler irrigation job. Sizes 
inches, including two models specifically for 
the new and 3-acre sprinklers. Capacities 
1900 GPM; pressures 200 PSI. Powered 
gasoline and Diesel engines with latest safety 
features. 


Marlow irrigation 
pumps also available 
direct coupled elec- 
tric motors adapted 
for belt drive from 
tractor other aux- 
iliary farm power 
unit. 


Write today for com- 
plete details and 
name of Marlow 
dealer nearest you. 


GREENWOOD AVE. 


ABSTRACTS 


Eprror’s Note: Under this heading space will be made available to 
acceptable short abstracts of technical articles or papers of timely and 
cuous interest to agricultural engineers as published in other 

ical publications, in the English or other languages 


Following are abstracts of articles on farm machinery design and air 
dressing (cleaning) of seed grain published in volumes 1 and 2 of the 
German series, titled “Grundlagen der Landtechnik,” published by 
Prof. Dr.-Ing. W. Kloth, Volkerrode bei Braunschweig, Germany 


Measurement of the Components of Forces Acting on a Plow Body 
(G. Getzlaff). Measurements conducted on a plow body of steep-fronted 
basis for the graphical representation of the relationship between the 
magnitude of the forces in the three principal directions (tractive force, 
vertical and lateral force), the direction of the resultant, and the magni 
tude of the torque about these three axes in proportion to the depth and 
width of furrow. A consideration of the behavior of the plow body 
under investigation provides a representation of the specific tractive 
effort required, as determined by the relation furrow width-furrow depth. 
The article gives several examples of the disposition of the resultant in 
three dimensions 


lesign operating in medium-heavy loam (v= 2.25 mph) are used as a 


Forces Between Tractor and Implement (H. Skalweit). The article 
presents a graphical procedure for determining the forces occurring 
between implement and tractor in the various hitching systems, the 
plow has been selected as the example because the working resistance of 
this implement is known from measurement. Consideration is given to 
the possibility of influencing these forces in order to satisfy the demands 
of the farmer in respect of the quality of work performed, and to 
achieve beneficial effects on the pulling and steering capacity of the 
tractor. The article also deals with the validity of these investigations 
when applied to other agricultural implements, and with the need to 
take the present findings into account in the work of standardization 


The Kinematics Power Lift Tools (K. Hain). The diverse 
mands on the transmission systems of digging tools can only be satisfied 
by approximation. These demands are discussed in detail and in each 
case several types of transmission, selected from a considerable number, 
are compared. The kinematic observations are based on the plow since 
its operative features ask for a special consideration of the respective 
technological requirements including, more particularly, a satisfactory 
depth control 


Hydraulic Jacks for Tractors (A. Serfert). Various types of power 
jacks — mechanical, electrical, and hydraulic — are in use with agricul 
tural tractors, the most conventional type 1s the hydraulic jack. The 
article discusses the most important demands to be met by the industrial 
jack and refers to a number of German and foreign designs in order to 

w how many constructive features are to be applied to meet these 

nds. Reference is made to the principal design data in discussing 
the advantages and disadvantages of the various pump models. The 
systems adopted for controlling the raising and lowering motions are 
classified in accordance with new principles, and their characteristic 
features as well as their advantages and disadvantages are pointed out 
The article concludes with a report on the results so far obtained in the 
investigations concerning the expenditure of work involved by hydraulic 
jacks used with a two-furrow plow under various operating conditions 
on the farm 


R ity of Bulky Structures (W’. Bergemann). Commencing with ob 
servations on the deformation of straight, profiled bars vader torsion and 
with a consideration of the means of preventing cross sectional bulging, 
the article then goes on to present the principles underlying the deforma- 
tion of plane rectangular frames subjected to twisting stresses. The 
calculated resistance to torsion is confirmed by experiments. Reference 
is made to the chassis of various agricultural vehicles in describing the 
principles of deformation, and there is discussion of the influence of 
three-dimensional reinforcements and localized transitions of rigidity on 
the overall rigidity and durability of a bulky structure 


Stressing and Des:en of Spoke Wheels (H. Muller). The design and 
durability of an tron spoke wheel depends on the stresses imposed on the 
wheel body while travelling over rural tracks. For this reason the sur 
face irregularities of roads of various classes were recorded, evaluated 
statistically and related to wheel diameter and width of rim. Hence, 
after taking the flexibility of the wheel into account, it was possible to 


calculate the impact energy on which the static loading capacity was 
based when conduct: 


ing precision elongation measurements on the com 
ponents of the spoke wheel. These elongation tests conducted by using a 
mirror extensometer revealed the influence exerted by the number, rig 
idity and offset of the spokes on the extent and distribution of bending 
stresses in the rim and spokes. Fadurance tests carried out on spoke 
wheels on a speci nstr 1 test stand firmed the results of the 
static Measuren The fatigue cracks in the spokes were 


near the pou ntinued on page 444) 
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they make good grain bins, with 
MASONITE TEMPERED PRESDWOOD 


Surplus grain? Any farmer with old, 


weatherbeaten corn crib utility build- 


ing can have extra storage space, easily 
and quickly. All takes Masonite 


Tempered and little time. 


This strong, smooth panel material 


offers tight, dry barrier moisture 
and rodents. split, splinter 
crack. Lasts indefinitely. 

Tempered Presdwood does scores 
farm jobs, quicker and better. Builds 
new buildings, strengthens old ones. 


Want sample? Just mail the coupon. 


—sold by local building materials dealers everywhere 


“Masonite” signifies thot Masonite Corporation is the source of the product 


Please send me a free sample of Masonite Tempered Presdwood and literature about Masonite 
Presdwood Products on the farm. 
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Here’s how It’s Done! 


TECHNICAL ABSTRACTS 


t t ns for designis 


iesigner is abic 


ot 
aspect, still « 


ractical experi 


oe experiment 
these experir 
subdivision the 


of the experimmer a factor which ts also 


of the problem which is concerned with cultivation 


roperties 
zontal wind 


ortance 


rradine Fruit Seeds by Horizontal Blast (H 

fressing machine described in the previous article has proved of 
e tor grading apple cores. The cores associated with tl 
gradings exhibit distinct biological differences. Time and 


saved by using the horizontal dressing machir 


re 


us (W. Sohne Disk plows have so far only been able to 


themselves to a slight extent in German agriculture. However, 


iat applicatrons for the disk plow will eventually be 
in Germany too. The article reports on investigations, due to tt 


uc ne 
rned with autho od American sources, into the special characteristics of disk 


* forces associated with such plows. The 


sizn Of agricultural 


an yroperties of 


nteraction > constru n used 


ng the tractor to the disk plow in the case of trailed, direct 
ounted disk plows are disc 


relat 
external con ussed, and certain design de 


trom external plained by reterence to American exan 


es of disk plow. In 
rticle deal th the n id j t 
article deals wi the advantages 1d disadvantages ot 


(Continued on page 450 


No. 344 Point Body Comfort 


The new Milsco “Monarch” features deep cushion com- 
fort with full 4-point body support. Ruggedly 

built; attractively styled. Designed for 
stepped-up work efficiency many 

types of mobile equipment. (Sold 

to equipment manufacturers only.) 


Write for catalog on your company 
letterhead. 


MILSCO MFG. CO. 


2732 THIRTY-THIRD STREET 
WISCONSIN 


2 
| 
agricultural conveyor fans. By apply 
ng them the for example, to relate the pipe width and 
Poin st al veteven the t apacity to each other in h a manner that the tan supplies the 
j rstomal str Beremann When twisting esired me of air at the required pressure with maximum ethciency 
tresse ub pat Alt gh the types of fan used with the various agricultural commod: 
‘ I ties differ widely, the processes « rring in the air generator, the air 
Over the free length and the pipeline, seen from the flow theory the 
Grading Seed Grain by a Horizontal Bia f Extreme Constancy 
iraw Bilenk A general insight into the principles of air dressing, at 
it pet t ata t cast tor bodies ot torm average shape, can be gained from the well 
Model t the Red Avrtcultural Ma relating to air re ance. Consideration of the advantages 
G. Breaner articl tinguishes. hetween models. as and disadvantages ot horizontal and vertical blast reveale 1 the neces 
sity of conducti a good horizontal wind tunnel. The 
edt trating the st ‘ perat and strength. By 
un be erably re ed, a © ma acture ¢ fire prote 
oper” ‘ t inves between the drawing board and the work Germinating and Growth Capacit t Seed Grain Dressed by a | mie 
‘ abor it whict most cases, can only and biological and corn seed were determined after 
‘ sh erading in a hor tunnel. The clarification of these factors is 
of the utmost to research on seed grain 
t necessary to consider the laws of static similarity. Between zont 
the relationship the external forces and the relationship the 
| tvs model there exists a simple sare Jaw which, as ts vari 
how ipplies equally to all stee conditior The model law 1s labor 
| trate everal example 
| M nual Behavior of Sod Under Rolling Loads Imposed estab) sh 
u ind Under Cultivation Sohne The ( it can | 
1 The sut ts d 1 im le certa 
ve for stre the soil resulting 
ve force horizontal torces and shearing stresses, wheel conclusion the 
connected with soil using disk plows 
| 
7 
tall 
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The Oliver Model 33 Self-Propelled 


Combine with 14’ header 
equipped 


building farm machinery, 
The Oliver Corporation uses 


Fafnir Wide Inner Ring 
Ball Bearing Self-Locking Collar 
easiest of all to install. 


Fafnir Ball Bearings many 

important turning points, 
bring out the full advantages 
design features but assure “on 
Schedule” performance. 

The Model com- 
bine equipped with eight Fafnir 
Wide Inner Ring Ball Bearings with 
Self-Locking Collars plus nine Radial 
Ball Bearings. Those the fan shaft, 
rear beater shaft, cylinder shaft and 
idler pulley straw elevator drive, have 
Fafnir Mechani-Seals that positively 
keep lubricant contaminants 


The Oliver No. 5 Single Row 
Corn Picker-Husker 


The Oliver No. 4 Tractor Mounted 
Corn-Picker-Husker. 
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out. Models and corn pickers 
feature the famous Fafnir Flangettes. 

More and more farm machinery 
being equipped with Fafnir Ball 
Bearings because their wide selec- 
tion types and sizes, uniformly 
high quality, easy installation, plus 
the Fafnir and 
way looking bearing problems 
from the viewpoint 
aptitude for supplying 
bearing fit the need, gained from 
over years experience the 
manufacture ball bearings. The 
Fafnir Bearing Company, New 
Britain, Connecticut. 


FAFNIR 


BALL BEARINGS 
MOST COMPLETE (eb LINE IN AMERICA 


Applicants for Membership 


uve 
ade 


EVEN THE MOST 


Violent 


CAN’T REDUCE THE ACCURACY 


Specially designed for heavy-duty service, Rochester 
Tractor Gauges are built with vibration and pulsation dampeners. 

danger accuracy loss through rough riding. Even 
high overloads can’t damage their sensitive movements, cause 
their pointers They keep delivering accurate read- 


ings, too, year after year, because their unusually rugged 


And for extra protection, Rochester gauges are permanently 
sealed behind heavy glass crystals. Dirt and water just get in. 
This outstanding dependability has made Rochester Gauges the 
choice all leading tractor manufacturers for more than years. 


os, George W —Student 
exe, Corvallis, Ore 


ap, W —Stu 
fornia, Davis, Ca 


Lirreras, JoHN J} —Student, Univ. of Nebras 
ka, Lincoln, Nebr 


MacuMeier, E —Sales engineering, ir 
rigation systems, The Hilton Co, 12300 W 
Lisbon Ave, Milwaukee 16, Wis 


Mitcuet1, Wiitam G—Agri 


neer, Duke Power Co., Greensh« 


MiTTENBERGS, ALEXANDER A—Design engi 
neer, New Holland Machine, Division of 
the Sperry Corp., New Holland, Pa 


Moorr, Harry &£.—Product lucation mer., 
Bonnard Equipment, Ltd, 2387 Remem 
brance Rd, Lachine, Quebec, 


NortH, Irwin G., Jr—Student 
Calitornia, Davis, Calif 


OKSANEN, ERKKI H —Graduate student, agri 
cultural engineering dept., Michigan State 
College, East Lansing, Mich 


Patrison, Orvirtte H—Farm mer, O. 
Pattison, Star Route, Clovis, N. M 


PerRaN, Donaip W —Farmer, Paul H. Pet 
ran Farms, Box 409, Albert Lea, Minn 


SHEPARD, Francis D—Farm service repr, 
Niagara-Mohawk Power Corp.,, Avon, N. Y 


SPENCER, JOHN N —Regional supervisor of 
operations and maintenance, Bureau of Rec 
lamation, USDI, Region 7, Bldg. 46, Den 
ver Federal Center, Denver, Colo 


Sprick, L.— Trainee, Caterpillar 
Tractor Co, Peoria, Ill 


THomas, Ropert E—Trainee, Allis-Chalmers 
Mix. Co., Milwaukee, Wis 


Tweepy, Ropert H.—Product specialist, E. I 
du Pont de Nemours & Co., Wilmington, 
Delaware 


Tyson, Samurt D — Trainee, Minneapolis 
Moline Co., Minneapolis, Minn 


VON BARGEN, KENNETH L.—Student, Univ. of 
Nebraska, Lincoln, Nebr 

Wares, THomas Jr —Student, Univ. of 
California, Davis, Calif 


Weaver, Wartace C—Junior rural service 
engineer, Alabama Power Co., Birmingham, 


Farm 
ord Glass 


TRANSFER OF MEMBERSHIP GRADE 


JosepH K—Sales mer., Farm Machin 
Greenville, Miss. (Associate Mem 
Member 


‘ ante, | iid write . ecreta US. Air Force Noa? 
Ay Tractor Alt Ore Vaucun C.— Buyer, farm water han 
and Natural Resources, H—Engineer trainee, field equipment, United Cooperatives, 
hs aM New Mexice Lawrenceburg Electrs Systen Lawrene ae 
=) 
=~ 
ala \ cultural engi 
\ | — 4 
MuikHeip, BENJAMIN F.—Extension specialist 
3 ter fal engineering, niversity 
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from field crib 


New one and two row pickers, wagons, 
wagon boxes, elevators complete corn harvesting job. 
They make the farmer independent most weather and 
labor conditions, enabling him get his corn when it's ready, including 
down stalks and nubbins. New pickers are tops—in 
the New IDEA one row picker won first place all accredited State 
and National Corn Picking Contests. Complete information 
these tools available without Write 


One-row 
Corn Snapper 


One-row Corn Picker 


me 4 14 4 
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WISCONSIN- Powered 


Wiebe Green-Crop Loader 


NEWS FROM ADVERTISERS 


THE 
MACHINE 


Si.gle cylinder 


Jto 9 hp 


15 to 3 


hp 


models 


models. 


models. 


One of the new Farmall 


Crops like peas and green beans require harvesting 
peak flavor the shortest time. why 
the majority firms who pack frozen foods 
throughout the West rely Wiebe Green-Crop 
Loaders, built Wiebe Manufacturing Co., Hollis- 
ter, powered Wisconsin Heavy-Duty 
Air-Cooled Engines. 


Wherever your recommendations call for 
power, you can confidently endorse Wisconsin En- 
gines the power dominating the farm field 
its horsepower range. Such features tapered 
roller bearings both ends the crankshaft, 
minimizing bearing failure through absorption 
all thrusts, along with cooling alone are 
two good reasons for their popularity. Positive 
lubrication, reducing engine wear minimum, 
plus easily-serviced OUTSIDE magneto with im- 
pulse coupling for faster starts, winter and summer, 
are others, 


Write today for important specifications covering 
all 4-cycle single-cylinder, 2-cylinder and V-type 
4-cylinder models, hp. 


WISCONSIN 


ooled Engine 


Super M tractors 


Farma 
di 


speeds 


upment— 4 
t the Farmall M will 
Super M tractor, Hydraulic 
{ implements 1s regular 
vdraulic Farmall remote 
jyuipment is ay 
new i tractors have 

heavier through 

power and 


handle the increased 
increasingly popular 
selt ener fine, le brakes have been 


added to make il 


x tractor easier to handle, 
and a comtortable hydraulic seat 1s now rex 


ular equipment. A big steering wheel and con 


trols which respond to haeht pressure also con 


tribute to easy handling 


New Manure Spreader 
A new manure spreader added to 
the line of Dearborn Motors Corporation, 
Birmingham, Mich, designed for the dairy 
man or stock teeder ge must move manure 
ly and economically. The all-steel box 
has a SO-bu capacity 


quik 
This size is growing in 
popularity, particularly in those states having 
daily clean-out” laws for dairy operation 
The spreading mechanism consists ot a 6-bar 
lower cylinder and a 3-bar upper cylinder used 
in conjunction with a hammermill-type wide 

» cover a 6-tt strip of land with an 

ating of finely shredded manure. The 


wee 


» new Dearborn manure spreader 
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5 by manutacturers rating New i 
38 tires. The combination of ereater nov 

ie acres a day with a 10-toot tandem disk harrow aa 
and have power to pull a pextooth harrow or 
ground roller at the same time. will drill 
small gram at the rate of 6S acres a day and taal 
: a cultivate p to 60 acres of more with 4-row Beale 

| 
4 
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only few months the market, 
this new Dearborn Rear Mounted Loader 
winning recognition the answer 
old, old problem. 


It’s the problem finding relief for sore 
muscles and strained backs caused lack 
simply designed, sturdily built loader 
that’s also really low price! loader that, 
after original installation, can attached 
removed from the Ford Tractor less 
than minutes! loader that enables 
farmer load manure other materials 
during his busy season without tying 
his tractor! 

This Dearborn Loader has breakaway 
lift 1100 pounds and will raise 460 


Dearborn Rear 
Loader loading manure into 
Dearborn Manure Spreader. 


pound load high six feet. (To this 
you merely move the Ford Tractor’s hydrau- 
lic lever). Since all this weight the 
tractor’s rear wheels excellent traction 
assured, even slippery conditions. 


Close coupling and low mounting permit 
farmer use this outfit inside barns and 
sheds—even those with low ceiling. Hand 
forks get rusty and muscles take rest! 


Here just one more example how 
Ford Farming helping make farm work 
easier and farm life better. For more infor- 
mation this fascinating story, see your 
nearby Ford Tractor dealer write 
direct. 


DEARBORN MOTORS CORPORATION Birmingham, Michigan 


National Marketing Organization for the Ford Tractor and Dearborn Farm Equipment 


MEANS BETTER WORK 
MORE PRODUCTION 


SOLVE OLD, OLD PROBLEM 
| 
} 
| 
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performance 
features 


Super precision orifice 

tips DRILLED ond MILLED 

for uniform sprey and 

exoct volume control. The investment a farmer makes in chem 
 lnterchan icals, equipment and time will depend 
tips ably produce a profit when Teelet Spray 
capacity from one gallon © Nozzles ore installed on the spray boom 
per hour up. TeeJet nozzles are precision made to pro 
+ Eleven different spray vide the best in performance from both 
angles from @ (solid equipment and chemicals. Proved by test 
stream) to 150 in every type of farm spraying. For com 
© Unconditionally gueran- plete information, write for Bulletin 58 
teed for performance | the comprehensive reference manual 
@s specified. for farm spray nozzles, strainers and 
© Factory inspection and fittings. 

test of all nozries and 

tips before shipment. 


SPRAYING SYSTEMS CO. 


3226 RANDOLPH ST. * BELLWOOD, ILLINOIS 
Write for Bulletin 58 


the BADGE 
him who 
BELONGS 


ESPITE the presumption up, 
mere membership the American Society 
high rank technical talent. does prove that 
has met certain minimum requirements and 
has earned the esteem colleagues who spon- 
sored his application for membership 


But the Society emblem that 
native talent, great small, enriched 
traternity with the personalities whose minds 
form the pattern progress the 
methods and mechanics agriculture. The 
wearer the emblem waits not for the debut 


idea, but present its birth and helps 


to guide its growth 


you novice veteran, your membership 
the organized profession adds something 
your your your influence 
individual engineer. The symbol 
your lapel token that you Wear 


Continued tr 


hlad th 


hape ades on the widespread are sned to elin 


Rates of spreading can be varied fror 10 loads per 
nt speeds. Ce uction e a welded 
specially treated steel, bracing at po stress, and 
¢ members extending to the axle, minimizing wear 
The spread n be attached or detached easily 
{ tractor, even with the Dearborn rear-mounted loader at 
tached) An adjustable stand tor the tongue is turnished as standard 
equipment. The box is 8 ft long and 3 tt wide. Over-all weight of the 
spreader, with tires, 1s 840 Ib 


Dearborn Lime and Fertilizer Spreader 


Dearborn Motor Corp, Birmingham, Mich. has added a 10-ft 
spreader to the Dearborn line of farm equipment. The 10-ft hopper 
body has a depth of 181m and a capacity of from 950 to 1,100 Ib, 
iepending on the type ot fertilizer. The bottom, form-fitted to the agita 
tor for uniform, clog-free flow of fertilizer, is pertorated by 20 square 
dispersal holes. A split, disk-type agitator pulverizes the fertilizer and 


Dearborn 10-ft lime and fertilizer spreader 


forces the mixture through the dispersal holes. The flow selector lever, 
accessible to the operator from the tractor seat, regulates flow from 150 
up to 5,000 lb per acre. Spreader can be quickly attached to the drawbar 
of any tractor. A tow plate of reinforced steel is located at the rear of 
the hopper for pulling harrows or other equipment 


Technical Abstracts 


(Continued from page 444) 


Further Investigations into the Dressing of Seed Grain by Hortzontal 
and Vertical Blast (H. Blenk and H. Trienes). By means of a specially 
constructed horizontal dressing machine further experiments on seed 
Rrading were conducted with the object of improving the process. Com 
parisons between the new machine and two seed-dressing machines with 
vertical blast revealed differences in tavor of the horizontal machine 
when comparing air dressing only, but gave a slight advantage to the 
seed-dressing machines with vertical blast when the latter were used (as 
is normally the case) with sieves and indented cylinders 


fir Flow im Argvicultural Engineering (H. Blenk). Part 1 presents 
well-known tacts from the general theory of fluid flow which are of 
particular importance to the designer of agricultural machines. Part II 
presents details of flow measurements conducted on certain types of 
agricultural machine, and explains how improved flow was sought by 
changed design, and was confirmed by a repetition of the measurements 
Part Ill gives an extract from the investigations into the shifting of seed 


by a horizontal blast, this subject is dealt with im detail in volume 2 of 
the present series 


mine 


PROFESSIONAL DIRECTOR 


FRANK ZINK ASSOCIATES 


Agricultural Engineers 


Frank Zink Earl Anderson 


Wendell Dean 
Development Design Research Markets Public Relations 


STYLES AND PRICES OF ASAE EMBLEMS 


With blue ground for Fellows, Members, and : Sn 
safety clasp or lapel button $3.50 each. RATES: Announcements under the heading ‘‘Professional Directory in 
AGRICULTURAL ENGIN®ERING will be inserted at the flat rate of $1.00 
per line per issue, 50 cents per line to ASAE members. Minimum 
charge, four-line basis. Uniform style setup. Copy must be received 
by first of month of publication 


Boarp oF Trape Cuicaco 4, ILLINOIS e Tel. HArrison 7-0722 


With red ground for Affiliates furnished only 
in pin with safety clasp $3.50 each 


Send orders to ASAE, St. Joseph, Michigan. 
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WORLD’S LARGEST PRODUCER 
SLEEVE BEARINGS 
AND BUSHINGS 


Our Design Engineers 
are your service 


THE CLEVELAND GRAPHITE BRONZE COMPANY 


SALES OFFICES CLEVELAND, DETROIT, NEWYORK AND 
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SISAL 


ECTIVE PAPERS 


provides dependable protection 


For over years many uses Products 
the farm have proved this tough, waterproof 


protective paper worthy your highest endorse- 


. . 
Write for complete information ALL farm 
uses SISALKRAFT and SISALATION, 
i 


THE SISALKRAFT CG. 


Dept AE? 205 W. Wacker Drive, Chicago 6, Illinois 
New York 17, New York ° San Francisco 5, California 


Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


Two or more 
$2.40 each 


One copy 


The ONLY binder that 
opens flat bound 
book! Made durable 
imitation leather, nicely stamped 
front cover and backbone, with name 
journal and year and volume num- 
ber, preserve your journals 
Each cover holds issues (one 
your own binding home few minutes. 

Instructions easy follow. Mail coupon for full 
information, binder 10-di free trial. 


SUCKERT LOOSE-LEAF COVER CO 
244 West Larned Detroit, Mich 


Mail postpaid 


for years 


Weill remit in days ov return binders collec: 


Name 
Addres 


Farmers have proved SISALKRAFT 


for Agricultural 


= 


Personnel Bulletin 


The American Society of Agricultural Engineers conduct: Personne) 
Service at its headquarters office in St. Joseph. Michigan, a clearing 
house (not a placement bureau) for putting agricultural engineers seek- 
ing employment or change of employment in touch with possible employ- 
ers of their services. and vice versa. The service is rendered without 
charge, and information on how to use it will be furnished by the Society. 
The Society does not investigate or guarantee the representations made 
by parties listed. This bulletin contains the active listing of ‘'Positions 
Open"’ and ‘Positions Wanted’ on file at the Society's office, and infor- 
mation on each in the form of separate mimeographed sheets, may be 
had on request. ‘‘Agricultura!l Engineer’’ as used in these listings. is not 
intended to imply any specific level of proficiency, or registration, or 
license as a professional engineer 


Norte: In this bulletin the following listings still current and pre 
viously reported are not repeated in detail, for further information see 
the issue of AGRICULTURAL ENGINFERING indicated 


Positions Open—JANUARY—O.-484-553.  FEBRUARY—O.-503 
$56, $02-$57. MARCH—O. 537-558, $$2-560, 559-561, 576-562. APRII 


—O-592-564, 596-565, 584-566, 602-567, 603-568. MAY—O-619-570 
630-3872. JUNE—O-657-573, 672-57 


Posrrions Wantep—FEBRU ARY—W’-504-92 
W’-514-97, 538-100, $42-102, 560-103, 5743-105, 564-106 APRIL— 
W. 588-107, 590-108, $92-109, 612-111. MAY—W-608-112, 604-113, 
626-114, 629-115, 601-116. JUNE—W-640-117, 633-118, 636-119, 
674-120, 678-121, 661-122 


528-985. MARCH— 


NEW POSITIONS OPEN 


DESIGN ENGINEER for development work on tillage, planting, and 
cultivating implements with a major manufacturer. Midwest. BS deg in 
agricultural engineering. Implement design or equivalent experience 2 yr 
or more Usual personal qualifications for commercial design Farm 
background preferred. Salary open. O-712-575 


CHIEF ENGINEER to direct and supervise engineering, research 
development, quality control and inspection for western manufacturer of 
tractors and harvesters, with engineering department of 10 to 15 engi- 
‘rs and assistants Engineering degree and minimum of 10 yr experi 
ce in harvester and tractor engineering and manufacture. Executive 
and administrative ability good personality and ability to work with 
others Prefer married man with family Established company with 
$3,000,000 current annual volume, increasing markets, and two new 
product developments Desirable location in California Age 35-50 
Salary $8000-10000 0-62 


576 


NEW POSITIONS WANTED 


DESIGN or development in power and machinery field, especially on 
mounted implements and trailed plows, with manufacturer, anywhere in 
U.S.A. Special training in general machine design, Higher State College 
Bremen. Faecm machine design experience 1926-35 and 1950 present, in 
Germany ‘ther design and related work, 16 yr. Married. Age 48. No 
disability. Available on reasonable notice. Salary open. W-694-123 


DEVELOPMENT, research, or extension in power and machinery 
| and water or product processing field, with industry or public service 
cific Coast or other mild climate location. BS deg, 1950, University of 

alifornia MS deg 1952. Oregon State College Graduate research 
assistant, 2 yr. Teaching course in agricultural engineering, 2 quarters 
Summer and part-time experience as farm worker, carpenter and as- 
sistant to mathematics professor Single. Age 24 No disability Avail- 
able July 15. Salary open. W-691-124 


RESEARCH in soil and water field with industry or public service, in 
Southeast BS and MS deg in agricultural engineering, 1949 and ‘50 
Virginia Polytechnic Institute. Farm background. Vocational agriculture 
instructor 2 yr. War service in Marines, 2‘. yr. Married. Age 28. No 
disability. Available August 1. Salary open. W-682-125 


DEVELOPMENT. research, or teaching in power and machinery or 
farm structures field with college or industry. Any location. BS deg in 
agricultural engineering, 1951, University of Georgia. Farm background 
Student research assistant one year while in school. Additional training 
and experience in drafting, farm equipment sales, and inspection and 
testing of instruments. War enlisted service in Navy Single. Age 27 
No disability Available on reasonable notice. Salary open. W-700-126 


TEACHING in farm structures field in college agricultural engineering 
department, anywhere in USA BS deg in agriculture 1946, agricultural 
engineering 1947, Ohio State University MS deg in agricultural engi 
neering expected August, 1952, University of Missouri. Farm background 
With consulting engineer 1 yr, S.C_\S. 6mo., state highway department 
2% yr. 4-H Club advisor 2 yr. Assistant instructor half-time while work- 
ing on MS deg Registered Professional Engineer (Ohio) War non 

1 ioned service in Air Corps 28 mo Married Age 31 No dis 
ability. Salary $6000. W-704-127 
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this very moment, New 

three great plants are turning out thousands ball bearings 
for both industry the Armed Forces—for trucks and tanks, 
jig borers and jets, household appliances and electronic equipment. 


Because all New Departure ball bearings are 

the same materials, receive the same heat treatment, 
are manufactured the same precision 

methods, conversion from one the other 

New Departure largely matter changing 

the emphasis types and 


Whatever your bearing requirements, feel free call 
New Departure. Its engineers, vast 

research facilities, and the tremendous capacity 

its plants are 
your assurance the best possible 
production schedules. 
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NEW DEPARTURE 


BALL BEARINGS 


165 NEW DEPARTURE © DIVISION OF GENERAL MOTORS CORPORATION ¢ 


Sandusky plant makes both 
automotive and instrument bearings. 


BRISTOL, CONNECTICUT 
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EVERY NEW FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, TOO! 


Timken bearing application the gear box 
ALL-CROP Harvester—another farm machine 
which Agricultural Engineers have solved 
three biggest design problems using 


Timken bearings. Pinion shaft indirect 
tapered bearing mounting. Bevel gear shaft 
also bas indirect tapered bearing mounting 
adjacent V-belt drive. 


How Allis-Chalmers gets accurate gear 
mesh ALL-CROP Harvester gear box 


NOT JUST BALL 


NGINEERS Allis-Chalmers set 

out to get the most accurate gear 
mesh possible for their ALL-CROP 
Harvester gear box. Thrust loads 
from the spiral bevel pinion, plus 
heavy radial loads, posed tough 
bearing problems. take the com- 
bined loads and keep shafts 
aligned, they specified that the shafts 
roller bearings. 

Because tapered construction, 
Timken bearings take both radial and 
thrust loads any combination. Line 
contact between the rollers and races 
provides extra load-carrying capacity. 
Shafts are held proper alignment, 
gears mesh accurately. smooth flow 
power assured, wear minimized. 


The assurance 


better design 


THE TIMKEN TAPERED ROLLER 


TIMKEN 


EQUIPPED 


BEARING TAKES RADIAL 


AND THRUST 


Timken bearings lick dirt-and- 
moisture problem, too. They make clo- 
sures more effective holding hous- 
ings and shafts concentric. Dirt and 
moisture stay stays in. 

Timken bearings help implement 
engineers solve three their biggest 
design problems: (1) combination 
loads, (2) dirt, (4) ease 
And Timken bearings assure farmers 
longer implement life, less chance 
breakdowns, higher towing speeds 
and less frequent lubrication. 

For more information write for your 
free copy Roller Bearing 
Practice Current Farm Machinery 
Applications”, The Timken Roller 
Bearing Company, Canton Ohio. 
Cable address: 


LOADS ANY COMBINATION 


fue 
144 
q 
x 
§ 
| 
= 


